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(_gjJ! ^Ij-gJLa . Cj I .Sjp. j_a 'l-J LLa-j-ae-j La (_L£j 
CjLljL^ jj-a J ~* I La J i L^-jj-lJ (J*** i ti \ 

,_JJU5.! La (j_a j_j_Ju ill JLsJ (^Jl Cjjl La 

'— « j i^-i^j ^9 4 Ijlq Sjia jju 4jLa iCjL^Lil! aj.it 

I jLjI (j-S^Lj (^Jl ,_£j^Vl 2 j « j xtaJI i_Sj|jiaJ! 

(j-a Lj^>- Cjj_aJ lil jLlJ! (jl dJJj «LLiLa! (j-aj 
«^ ^1^1 Sjx. Jju iCjLLlII ^Jls-I 

l(J JjVt Ljlt-Ltls (jJI LtjL^loiij^l^l^jV! 

La (jLcj_<jj >u ii— ll ui-C i"i -»J1 L$j jjs_l!3 

.^jj>.t 5j-a ^ 2 i til Jl jLt_i!o^L ^ i hTn" 

«Lt^, ^jj^ j * i (^-^ i^*n <n 4_ja£LU j-i-aLutJ! (j^- 1 ^Lls 

a I la '■ i (ecosystem) k^, aLta_iJI» p i .iL 

iaLj (jjl ^oj ^ <i fr\ i a U (j"m» 1 (J_al£jLa 

4jLljv ,j_a «j^>- j^>.VI (-J -Lc p^-La J£ JUjIUjj 
a Lta * II 1 1 ) & w 'a o j -t 1 p j ' a fljj t4jL>.i y*'^- 

.aLS 
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jjoaJI 6..I.S.UI.0 1I19JUJI 



Lie (j_a ^^-LuJI aUaJLlI (jjSjyj 

(_JUtk!l (j^s ! L$c! ^1] JSj d !j_UaiJ! cuLiLUI (j^s rLli)M 

.5UlliJ.I 3 iV ,MI jL*JiVl (jJ! *! j l^JI 

jLc t (jr^ ' ^3 ' " " '.' L$j! JLC ^-^J SjJlSJI CjLjLii!! ijjut 

1 LtjjJL*. (jjjJa ^c 3jj_U! (jjs *LU (j 1-1" <i i j is ! ^a^J! (j-o J j 1 iol 

t^j u 0 uiJI 4ju?oI C^r»oj lIt^JU-J ^ 3_iLa -S^>-J L*_a I o j * rt £_u-£3jj 

. L$jJI Laj CjLLu^^jJIj Q^jtJuMj 4-u!j Jufcjjj£LJ! J)!jA! ".(J-i-a 
La Jj^ (j-C (J^t 1 u VI (j_a Lcj_l CjLjLiIII iJJuj] d J ir-iL>Jl ijjut w ta 
^^lc LtJiLaocI ^c ^ ii" 1 n" q} , ,." V dllj) £_a LjjSLIj iCjLuL£ (j_a LgJ^s- 

.a_oJi 

1 3 ^ I" -si. I Ljg. \jj Ls cjLil ^j-><JI (j-o 03^-" w j' a i-il^L^-LuuVI j .M-Ic Lai 
L&j-lc t _ ;T ic Lj-iSLIj 1 Lj_cu-a-Li I jJl _uj (jl cjLi! o-<->J I ojut , ,," 

Lfl-ctmJ ^jJujj t«— >1 Mif Vlj CjLjLiJLi lj 1 a « J (_f jJilUi jJLlI I jut J)l JLC J lj £ 

ajjt ^ ji2 (jOJL->J! l_LuT iCjLjl^pJ! (j-o <>j-j-»j |» ^til! cj^vi^T jjjj jl>.VI 

.^LijV! j_i^Lic 4j*_uj La ' j" ' uLj CjL)I^-l>JI 
CjLjjj^La ' ajj ji iJJLso ( _ ;r 3 i. 1 j 1 n"n La Jiitll! jj^jLic J n" uuj 

. L^j d LaqjJl I ^-r!^!- 1 

kJI 31uJI 

dllj uljJI ^1 jj! (jiuuj idlLjjjtaAJIj i Ljjj'i'n jtl ".j-i^sLuiJ! Jut 4lilai (j-aj 
.4_uJi! CjLiI^jjJIj CjLjLiII! j>l 1 ii-vt jjji^o ( _ ;r 3 i-ilj" 
) j clu ajj 3jj_l!! 3j>U! Qja «j^>- 3j)Lcl (jlr JLtl!l j i^iLtc jlc I 1 .."j 

dlljoj i*! jJLl! (jjjSui ' Lj-a JuV" 1 j i^Lu^l ju^jLcC Lg-La 

.(Jj^s-I 3j_a SjJjJI tfjut 
Lx-i «lj-gJlj «U! w I c Jn" i"i") =Ll>J! j-;ic A j«j JaJI ju^jLulII Lai 

ijr lcj i^j^jj^LI! JU i nM ijr lLjj (>L^.j|j_uJlj ^-Ljs- 1 11*^1 CjljLc jj-a La^-i^ 
cLujLaiil jjl ^11 jjiutjj '<Lx» ' uAIjJI ^j'j-^' <Latx3JLI L^3LcL»ji/Li jm i"itl 

iCjLi! ^jj>J!j CjLjLlII! J)l i oa. I 4 ^ljj>.^/l i3jj_UI lJ £ e^y>.^X\ 

(JS i~i"j 1 tLailjJt I (^yS^jJ! cjLlLic (^yi (_jj^>.Li jl ^jj * -**.' jjL>-j>j 
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6..Q Yn o 



*LLu Jix-i I j'" ijLajJIj iCjLiLiJIj iCjIjjt jll : I j~ Ifj ^ i 
. ^ 13 (jj ! ^3 ijr 3 L*_a L^j Lj ^£Lo ^Iujlj L^j 1 ju 

CjjJLs. ^1 CjLLuJI oJLA (_JJL>.Li 4la_L>J,l i—SjjJaJI j-J-«3 (jj-ijj La SjLcj 

jj^c (_j-Lc (_g^lL>tj ( -J -lJ! 5jjjJI (jSLIj la^Lil! tfj^J ^L»JI J*C uJI La j_ii3 

Cjlj-jJllI! (JlLa ^jLoj (j] 3_}Lc , ,." obi _0-pJI J CjLlLtll! jj-a ^3-u-a 

4_jl_i^5l jl n a « i '— 4-S-i-jJI aJ-tb j-i^sl—Lc ju>.| (jl j_La id_L<_«_a jjju>. 
,_£j^Vl j-usLulJI jf ^jjs-V! ^IjjVl (jLa 4jjLU i_Sj)jJa 4-*Jjj J^La- a 
I Jlj* I f J-a-tJJ 1 1 fl" <\Q a j <i*i i n" t ii *LLuJI OJLdi ( _ ;r 3 3jl^>.jJJ 

. <Lj_J1 qjI ^3 (j_a ^jLtaJI ^aJLlll 
a £>^-a-iJ i (3ri^-^ L)j' 3^ til j-t-aLic < allg&jq [y^i jcjLoJI qjI ^aa^lj 
SjjJ QjljjJ! liil j (jl (jSLajj . LJja. £.23 ^pJI «Lui/V! (jj> 

4^1 ^a-^J! jj-a L)5-i>^-^ ' ~ "' CJ -1 ^ J ^aLuaZLau CjLtll! aj ag^ i^jajj^JI 
jLc. 4_j_La_«J! oJ_fl> ( _ ;r i (j I Lajj i«l jx. (j-a «L>-Lljej La £j. ir\ 4-aJLa-"i i uJj 
tj-t^- 1 11*^1 jLc, ^1 Jl?-**k nLi t_d^L^L*_uVI j-t-aLic ^ 3-a3j i^^-iLj ^jL£ ' 
l_fl>jjj_i j I LaJJ i<Laj^L!l 2al Utl \c J j LaanJ I '^iirP^" L^jl jl af 

^LLj^l j-LaLlc dJJ j Jljlj 4-aJLir" i n"l «! ^Jl ^1 Q^jj^JI JU i n^l (j-jLi jLc. 
^j^* * ^ j^ja i^J^-JJ^II ^Jj-^ Cr^ tjj' 3-^^ 1 JLA ^Jli-a JL>. LiUj^ . ^jj>.| 3j-a 

CjLjl j ill .sl i n -v I (JL><-1 iJjLa-a (J-«-»J dUj£ (JLajJI Ljj_uSLi ^jJIlJj 

(^1 joJi j^l ui I II £^La! jjj] ^j^s.^1 .'^ All jX.^ij '5jjII CjLjI ^jjJIj 

AjLsej-uiJj iCJ I^IuJI 

Ljj-u£!_J1 (j- 0 l^J^' Jj^' t*J^ ^_l>iJ|^ CjLjLjJJI QjJb d j-<J-i LoJ_t£:j 

LL i L-t-tTu 1 jj-* L_tJ ^j>- ^-jji-b (jj 1 ^U-J 1 1 JLA (JlLo 1 la se b {j-?*-} ^ 

.4_uj_l>J1j 4_jJLj_tfaJ1 4_uia_SJ1 (^JoLlLI ^_ylajtJj 



1 1 



_poaJI ftJSjtuB ugJUII 



50 j-seJLj jLst_jJ! i>L_ua ^ja-m £_*2jjV «LLi^Lj j J ' a tl Ji_jJl>J! ! JLA ^jt 
Ij-lI^j iZjIjLUI (^ialjji/ Cr'i L ^'" S <S^3 ij^JLsJI <Lc.Lajj! !j_La 

^j_a LaLfc (J-<-a-> (J** xtaJLlI JUtL>> tiUii (j-a 1-lJ (jKjUjj i ^).JlJL 1 jj-a 

^^lc (jLcu.iV! SLo. Jo Lajcll LajV ^^y>■J i4ajjil t _ 7 Jt-LjiaJI Qjl jjjl 

«UI i— ij i ii "j i^LjjJ! i(_gj_>JI JoJuJaJlj iSjIjoJ! <L>.j.J '.J-oo 

jjjjv Leila I ji jL^j^/l ^1 LgJ-S^J i4_l3jjJ! i>LlU ^1 4-Lal i nil 3-Jj-iJI 

.Lab V}bJJ jjljiJI I jut JikVj t flU! 

Jlj>.| Ijlj jJ 4_ji (jloj-ial jjaj nj!^L>J! 4£jv4-a JjLxjj jl>.j£j 

(jH » i ."ill (j^-" (j^* jjLj- 1 ^ I JUfc (_pLc j i LaLc (jjJ^iii tfj^Cj t_jL>oVI ^ JLlS^/I 
La dJLufc (jjSLu^z ■ La LaLc 740 ^iha JiJtJ 4jla iJLiSl 4_Luu t^ol (j! 

. JLj3>L! Jj^M <>a l<jK Oc3=_u JLi^^/l (j^ (j-U^La SjLC (jjs t_!j-2j 

^ i±jJU>o V vIjLiI ^jj-JI JiIjlcI ^ 5JjL^I! 3j)Ljj-JI oj-ib (jl ^yuulaJI 

.2 j mj i j cjLJIjjII 42jjlaj oLjLiI! dj|j!^jj>J! jbjj ^La .a.^jUtl 

i J-><JI CjLjJJLj '.Jila iiUjLjiaiaJ! (_La! ^J(J! (j-a JJJ^ (j^L^. LtjjLCj (jSLIj 

iJ? _»_j_i_LaJ! ♦ ilitl i ^ r JI 4j3Ll1d^L ij^^lj-a^/l ^j^* ) jl uij tlj i a! ajtaJI ga 5 )j 
^ Lajux. ujLjo^! 

w * - .' ^ Cu' J- 0 ',^ (j * J- 3 ' j-^i i>jut (Ji. jGj i Ltjil 3j)Lj_i 
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6..Q Yn o 



( 2)SL] j«Jj td*M ill j__£jJ>.V! J-i-^LutJI 4_L42J (^JJ ^-^H oj^-*-^^ Lh* ^Lijk (jl^ 

jLgjVl (^i^. JjJUjJIj jJaLHII ^^a'j 'LS>LI SjjJl*. 2 i \ T ^jQjla 4<b 2 Uj^t I 

.aiSl^JI (jL^V! 2U,Vil <_aii. ^ji^Vl 

4» »1 ui£ ^^gjl i"|-»JLj 4jjJLs j^^ljt i ^ r II LlJtJjjLj <J^JL>J1 jJ^tHjJ 4 (J_J_i-£3 1_>JJ 

i J j ir->L>JU (_>^utJ ' alj ^1 j^><-!l 2JL>. ( _ ;r 3 i a-iAla (.g-ljj liiljl^ 

Ojlj (j- 0 ,}-!' Jj!>-*i5 • ^'-i-^ Ijj-^ 4 *i J j 1 1 4 « j j La j-J-«3 dJJjl^ lS-^J^ 
i4oaLl1I (j 'i i ii^l (j-o J-±-& 2_3jjt_a ijr ll J-t-£5 ^JJ 4«Glj Jl^ ^jLx-uj^/I 

CjLl^jJ! ' " 1 1 a 3 1 uj 4jLiSLII (j^j ■ I— ■ "j" a J-^Jjl 4je-i^aJI JL*js (j-fl3 

^Lc LoLc (j^j^M (jK t .i jji^. -st-sjt (ji liili t;T i £ - s^-LHi , Jl aUsH 

jJallLj 4<J n i ii I (j^jla 5000 ^x-i (jJI C^t!-" J uu II J-»J J-i-aj J-fl3 . (j-iK i nil 

.^jLUI oj-2JI JjI ji 3 o i M 'i o^^- 3 6400 I jut J uaj q] 

\ r IjuljJLo I jIU (jK i ntl jIjlcI ^ JjL^JI ajljlUI IjLai luxjlo Ji3j 
5Uj^t I 4luJI ^ >3>u (jIlJI 2j»j;^'l Jljl jll (jic Ij^uli I'ljt* (j-aJlj 4*1 jJLlI 



I J 



_poaJI ftJSjtuB ugJUII 



J-jLj-uj ^ ■ tCjIjI j 1 .ill ^1 j_it i"i 1 ^JlLaj l-^^ J^jJaJLs iSj-u^ jlj-Uai 

CjLLajt^j i(_£jjiJI '"'I taje a (^7^ I JJ a - U» . II j| jjjj 1 LaLsojl ji£i I jj** (Jis-JI 
jj^. 5j j a* 2 1 £JLA ^j^* 1 j^?ejlj Jl9j ' w sc ' ^^1 L_3j-t-aJI LliUajejaj 

. (jK 1 11 II CjLkLloJ 4-LilJia 

(^Jl Mr^tl SjjiJI <■ .Tl^ (^jJI (JjL^II ^1 Mr-.ll j» JlS^I I ^ ^ I dl! j£ 

Jijl jJJ 1 'I I * Li^s j 1 aaa. i4-L*-LilaJI JjljJJ (j-a j-JJ^ (jr^- (J^^* L * 3 * 1 ^— > 1 
oLjJJj 4_uJUlil CjLaLiJI (jiutJJ ijjijjjjl Oujj 'ffcSfciJI '.(Jii-a SjJLajJkl J-^. 
jj 1 a c -I 1 a S ' I I j * jj SLj ^Lo~I (_^j-II 1:1 J*J J-LaJI JjljAI i4_l3j^»JI 

^£ I J ' ^>JJ *" ^£La_l i sUjjls j-J 
jj J k. ,jl 1 .1 Wl i>jj^>.i (_gjJI (JjL^JI w ^ I * 1 all ^Jl21II I j-fl> L-c5e-La JlSj 

IlcL ij_Ll3 (j-a ^JLlJI L$j3j-«3 (j^J r«J 4_uLuijSLII jj,l (j-a 3jLjJL>- 1— al i ir-il 
0 JLA C^Ufj 4*1 J-^-II OjjJj i ^j! LeaXI CjULa jjj>.l Jua jj_a SjLcaJI CjljLiJI ^* * 
ijL^j^/l jj^J 'LhP^' O"^ 4-uLl<^-iS^JI LgjLjLajj L^jLoiitx-i jjL^aJil 

jlj i4_jcljjJI ' " 1 1 j 1 a >■ 1 1 j '^j^ uljJI CjI JLull ,»l jjxlu-u\ qjj LJI <_Sj_<j/Ij 

oJijJLjji « H I cjjJLJj i*Ij-$JI cj j 1 Lfljjjj^ JSLi 45j-lJI is jJt ^1 j 

^J^* I ^Jlr-llj iOSLi^Li-olj 4_ijGJI 

^j *l 1^ 1 5 i i i ,i U ^j^s-^/l J_ol jjJI (jJI J-ol jjlII tfjut SLaLUsI jlc j 

icjjjJLl j-^c 4l>.L2JI ljr iSa\j^\j 2_'jlj se-LaJI ( _ ;r xislj^/l 4_mij (jl J->«J j -» i aul\ 
^_L-aj ^jy^II 4j_ujI_lII j^psj^/l ^j-qj?e-a {jja ^-JJ-« (J^J-* ^jj-tLa 18 J^t-i ^Jl l aJ 
.4jujJLI JLus^/I (jjs IjjJ^- 0 54 J^tij jJ-2j (jH^b iSLcljj\i! 
iCjLjLJlJIj (jilj^s-VI ,j_o CjJjw*. ^^-lll u 'r->lj^l i .1 a Cjjljjl liiljl^ 

4 j i ii t ^j^lj '^L^ o^J-^-" cH^' cjLsLlIIIj cjLjI jjjJI jI jlcI duljj 

f_yj\ cJj_r>oj jj_a La CjJLai (jt^' CjIjjt jtlj jL^jVI 

j«J I jl *L». IjJj_2j ( _ 7 SLjj_aVI <((_pijjj jjjjj)) J()i<i jJ-^l Ji^j 

ijLa_<I/VI £_La_Z_]j iCjj_LULj 'LLlJI .il i n'q| (jjJ SJjjtII 3JljJL>- 'j gj. (Jj-JJ 
^Ijj? (jjs '/.20 J-sc-i (jLa 1 4_ta-ta-ge^a J-i^ £jb" j0 J^-^' O^J^' Lk^ 1 ^-^ 1 ^ 



6..Q Yn o 



CjLjLflJj! ' d^l j~ ■ ■■! jl njL^u^l alse a JjIjo (^i^. j-^LlkJI tfJLA 

4jc_uj OjjIj JL3 4-j£.ljj_JI 5jjjJIj i(_£jjLll 
jj_a J^e-J j«J 4_lj>JI CjI_ljI£LII ^1 ulsJ] ( _ 3 Io.J uu*JI CjIjLuIIj cLj£.ljj_JI 

CjIjJLUI ^y^JU jj-* L« 4-i-uiJ 4_j_>JI i n it ijr 3 ^jjUjcj L$_La j-uSLs tiill ^JUJI I JJt 

.SIlSIJI 

( _ ;r 3 Cjlj_iie_Jlj jL^j^/l tfLuii ivijjJjJI I JJt (j-o =LijUI lSJ^?'-''' jftlmJ («-Jj 
CjLalita jj-a I jja ^Jili Lo cLa_uj LgJ (^JJJ 3JL>. ( _ ;r 3 Cifj ir-i? jj^LoVI (j-o 
jLa_Jlj 4iiall CjIj-lx-JI vijoJjJI i—iLi^sl [jS hjLjij'^I . ~iM .>.'a (j-oj <LcLu.aJI 

. ElJ-mll ^jjl^. d ^j", A t, I 
jjjGj i J LaXa (_gjj>JI <_S^L«JL3 1 1 j Lulj JjlaLLo (^1^. CJ^lUll j i a] flj 
3jo1U jl jJil Lg-Lo J Sj ~j <L>.jjjLo jLx-JIj ij^i-V "^>LU jl j-LI 

J^L) Lo jdj jjjs CJoijJI J Sj h JL3 lLLIjUj t — >'j^H ^U-^-} 

(jJI <j-o J-2^J vli^JII ^UlaJI Cr ^-J i<U3 LjJ V i^s-f 

SjjijjJI t_)jL*jJI (jJaLLa (j^s 4jLjiill jl jll jjjl^ llj 4_ljI ^Jl CjIjLuJI Jl^J 
3jU>.j (j^S^jj d I < a ill ^ji tiJJ!i jj-* C/V^J iSjLjjLj ^jj^i ^^L-*! ^Jl 

4j| ^1 q la aj (jl OJ- 5 l)^ 1 < ^J^-= >, <-II ^1 j-iSjill *ljj l£>^J . ^"1 xllaj aj 
tiLIjiJ JLcl i n'q i4j SlijpJ.I 3*1 nil (jjtjxtaJI (jj'j^W J^^V '-. 1 .' 1 "~ ^ 
a «_) u ■ a a j i«Li£.ljjJI 3jjjJI Jujt3lji«I^JIj «Lil vij^Jj (ji^. 

"iijiaJI Cj L^jJI Jj-aj 3JL>JI 5ji j La se J CjLSLl^JI l_ya j-JJ^ 1 

3_i_>JI CjLljLSLII j_j_«j>. (j-Lc-J j)\ i m'iVI (jlr Lutlj lj Laj. 4_i^ ^JiJJ 
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_poaJI ftJSjtuB ugJUII 



JLo- IjLv LrSjjs ji=ii «J (jl LuV iJljJiil \jjt j^Cu^\ lil Lb 3Uj^t I 

j La >JI JLj^s. I 'jj mi (Jj(-flJ (jl lilli Jjlj , ,, i V jJii Cj^JjJI ^ J i a 3 

l£ Cr^ LiJ>>- 

(J^l mi a <.S-»- j I LlLLc lj_«-lj-a SjLajJi! ^a^LJ 3_aL«J! 4-l«-«j><JI CjJLi£. JlSj 

! JJt j i ii JLSji I 972 ^Lc ' *j i a ^jls fj lj j^" 1 ■ ul joJLtJ! (_J ^"i i u a (jr^ £ *^r^' 

4_u ^3 4_Lj JLa Jui£. j»L* ^Laivl I j Uj (j-a (jL^ 3_j Ji_l£x-i CjULlI 3 JlC j_a-ijJil 

. a_i_u ^3 ' L> (j_a t i^JUL) 

Sj^jLsJI 3£j^»JI jj taj (^3 SjiejjLlII djLa^Ltll mJJ^J £Ul».VI ! JL* J^pfiJ 
<j-u 4jj_Ajj>J! CjLs^Lo-V! 4_l3 j^Ia Jl3 (jK (jlj i3ji_Li!! (jlr Ja Laax] L 

i iit'I SjUfcLj. ^ i i nl (jylll 4-LaLJI (JjjJ! l_k3^aj a_Lg,Lu-^J| JjjJ! l_o3^a 
. L^Lt-aH^t-a ^JjiaJJ L^-uJal ^_a d mh» a (_£ jj i u a £-^JJ < 1 ^"1 \ \\ . -**."a1 
O^c-jJI JaL^uj (ji^. «L>.^jJaJll J^LiiXI (ji 4-LaLJ! J-II j-ta-> £ *-^*-J C^jI^J 
JjjJI I j ■ 3a.jjJL> ^-uu V LgjSLJ ijj^l aL*UI ^ iU^LluaJ! JjJ-JI (j-uu 
"jj LaJ Li ^Lu-JI (J^l ui a 1 d S 1 ***' U 4_j_UaJLll (jtj 4 ^-a_(J1 j i i nl 3jL>.V1 4_j_a 
j_a!j_l cJlj La tJT 5-5\ JjjJJ 3-j-m itLt (jJji 3j_oJj? ^ £J-ta3 (jjJI 

. L^jI ^lajej L^lS * i au 1 1 

Sj_a Jj^ £^JJ '2j» - ; > 't^tl 45^1 C-uLv ^1 3_i£.Lii>.Vt iafjJI J <i mh! 4^jjJI 

. dlj ilt i'-<j\ « j X? j ^ A T 1 jj| JSLall jLuiJI 
(Jj" in a ^ I r (jl< in tl j!j-cl ^ SijL^JI S^L}JI Lui^jG (ji (j-a JU 
mi ill Cj L>- LiILs. I JljjJ 4_ajL2jl! L^^JjjSill! (j^ J^"' (j-^i 

3K Mia aj^. diljj Lijj jbj^uj i*l jjJ! ^LuV SjjJL*. (Jj'j-Ls JaLlLjl (jjjj 

vZjIjLlUcV! j JjjJJ 3 j i ..I j i .1 II jjjl>JI 3 K mi U ojut jjLa^lij/j lii^llll 

.3_lL>J.I 3jil jJljJI 

^L^.La*.VI (j^_] (jjl jjjl (j_a Lc lJJLlA (j^-i (jl t— 4^ej i3_aLc cLaj-ajj 

(^-3 £Ul^ jj (jl mJ j-II (j-«ill (>UJ i J^-I SjjLUajJI j 3jj^j_UaJI 

t_o.Luaj (j;juM 3jpJI l^IJ-lLj/I j i«.UIj cj^Jj 31jjt (^Ic Jjj , nil I jut 

.(jLvoj^^LI LUajJIj w ^ I * i aJI ^JLajJI 
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6..Q Yn o 



. i—i j I V> 1 I ^j-ulaII (jjljjJ! jL<-u-o (2>^ Jj-^ 

d ^ j i II (jl i ii iVl L^JJU>.| (jylll <l ^scjuaj I CjIj-uJuJI iJJLA 4jilai (j-aj 

•.(jl£Lo J£ ^ iljj Mm I (^IJI j i LtjiOjl (^lll SjbjijJI 2 alajVl lillj 4-iJt-iJaJ! 

. (jK i ntLi ' IajS[j (_^<JI <L»3e-LeaJI 3j_uSLII (jjJll (^-Aj 
OJ-S_«^a t a Lia-SeX! I 3JljJ_Ju 4-aiaj| i(jJ-U J* 'SJljJijJ! 4-a2aj^/l tfJUkj 
(jl J-so i_djjjj iLg-1 2 ta-pJLI S-utj-ilaJI 45_lJI £y£. Ij_u£ I aJgieJ it_ij£_pJI 
(JLtJI 3j-u£ d ui ifr d o la ^ ^jJh (Jj i2_jj1 ^ILa j-lCJ (jLj-Ljl 4_iLl*_u3 4_o_Ia_)V1 £ JJt 

. t ljL>. (J^ (j_o iffi miU L$J Jagaoj 4 ( _pa1j-a^1j 

(jl£L« (_y^ La J J (jj-"^ C^-^J 'j»Lc (^j-ulx CjI j 4 o K Cj^taJlj 
Li^ii.j_a « ( _ ;r <iJ! (jaSLj JlSj . (jlSLU \jJt ( _ ;r 3 4-j£ Li^£.j_o (jaSLj i<_ i i ul-La 
LoJ-l£. «Lj^ i_!^C.j_aj j^Lj ^(^yjlu ^Lj-a JjjjjJ! CjJj^ 'J-^' L)^-° (jr^ '-^ 
tClljl j i nil CjI^jltco ijr 3 l_}^9j 4j1jJaJLa (J t)***i i uJJ i ( _paj^M (jJaLl (j-° ^J"^**' ' " } 
(^JaljjiJI JLaj ( _ ;r l£. J fllaj jl ij^t-JI i>Lla i . i J 'J LoJ-t£. 4j? 

SjLjl (^-3 4_JLuLi<-ul JlI^. IjLlojs .Cj .J.J m$j MitJl JljuII dll j£ 

I j_a ^1 juj-" i ..I ( _ ;r i (-alj-^VI JlJ^. (j-SUj i^Lill (j^s j-P^ Slj-v. jLajl ^Ir 

Ltj_LCJ >-i!Lo-mVlj j^jJaJI ^LmJ-l ( _ ;r 3 ^-qjeTjl I Jjj (jl JLs. ^1 AjiJ-ll 

i. i i nil 4_j j_La 3 * 1 ^-J-* J-^- ^-*- Lta ^ < Ju-t^aJI CjLjI 3 T p* 

.jlj^aVI (j_a IjJ^ 
j_j|j i n i^Ll Sj_<I/LJil ^cjl LaXI i— aj^j" i ill 4j! lJjjjjjJI I JLA (j-o jJjjj 
tSj ^tlil tiu JmJI i—ojjjjjl (j^Ij itdse ii-ij <Co-lj ( _ ;r 3 j_ZuLl1I Cj^JjJI I JJt Jfla 
L_4-l <l J J ill j-t-£sl_t£. ^ujj>. (^y^ j3 J_l La (J tj uu i i Ij-p^ lLLJ j (J-fl ^_*_ojl 

J_l^>l_L«JI t_x_L^J_J ( _ ;r i J-J>i Lj° (J^ lilljSj i(jLcajlj (jl ^^p-J CjLlj (jj3 I jj' a 

.jLajJIj iCjlj_ire_Jlj i3_ijjJIj idl^JI ".(Jfla '^^Jl J-i^ 1:1 

(jl JjL*_j j-Aj (_p3j^/l ^Lo- Ijj (jLcujVI (jl '.(JLjs ,jjs 

(j-i i i ii II t_aVT Julj j_o^/l «U w 1 Ij i4jt_j_JaJI (Jjl (j_a ^ uiAj (^^^tj 

d uiAj (j_a »j .Utl ^^tj (jl (JjL^j 
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i-Lagla. (jja 4 j 'r-ijVl 3j£LD (_£_jj>J! i_3^L«J! (jjSju 

cjljlJLlI ^1 laLUsVLi ii_jjjjjJI s.\^l\ 

J J i jLc Jla ijk] 3 j i ,i M JL>-JJ ^1 (Jj-i-Vl 

(jiijijj i'/.0,03 3 j i ,i n j^j-jj^jJI q^j^SL!! 

njj_i_Ll!j iaj j I j II ".(Ji* 3JLoL>JI oljLiJI 

. 1 Jl>. <&\ut'n <■ i mil j^paj^U ^^j>J1 

oL3l j '< II ^Li^eHi .4_pJI oLoLSJI ^L4J>J 4 1 1 n 'JLi 

jrO.^Li]!j (j^J^-" O-u^iTl i^jLc (j-a J£ (j-II 

*l ^Jl (j-a j JL3 (jJI (_£.>L«JI (jL^jyi ^LbtJJ 

3j_a 22000 (^Ij^v QM-a '(*JJ (J^ 

(_ylc ..AT.tl Cjlj_a J^j-jj '(JJ? > ''"H 3JL>. JLs-I^JI 
JlJ-C j! Qj <j -».t,l Jj-JJ ^>^l J-i-^ 
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jjoaJI ftJSuuuuB 1I19JUJI 



. JL>.ljJl ^ ^jJI ijr 5 gl JjlIIj p.LU jj-o ^jL-uj^M L^j i nj Lo Ct^J 
tu-lLi-t-oVl ^j-^ C- «-i-<- aJ duu£j3 ^-j_i£' ^-Jlj Cj J->. Ijl Lj g, 1 1 j-Cuuy 

,-,LuuVI 

CjLij)^ miIIj 3_)JLc^/1 £_a w 0 Lca^JI jL$j>J1 Jjjj-Ls jl i jJL>J1 aLuij^ JjjjJa 

j_u^> (j^a 3j Jj >"i 1 na J-a!j£. ftl^J^JI CJ^Jl! <l m 1 . i U J-aljJtJI «■ r If lj 
(jl J-La jjj^'l ( _ ;r 3 Cj I JJ Lg-iSUj i^LJj ^ ^jjS J-a! 0 JL& I uijj j«Jj 
.SLpJI (jS-LLa JfT (^jj L^J-^L-ulj SJ^I jLuijVI 
^ 0 1 * Tl a J 5 j 1 1 SjLjj £_a ^jj Jju Lajj Juljlu (J_a1 jjlII Cola Jl9j 

JJij i4jjJij»J! 4 T j^.jJjjSj<J!j ^ j*" I * 1 all t_ia]L-u^/Li 4j*_ujj i(jL-uj^L! 

j ^ to (j^JJS- ' J-^>- 1 <Lta_3eJj (jl (jj-i iff 1 1 nil j-a (^r^c f^tj-y J- 3 ' ^J^' <J J-ifc j3l 
^ * mi (j^-^ * ^ (1)-* (jr -1 ^"^ ' a ' a III (^jjs 1j-o*l L*_*Ja1j L-Aj3l 

.<b 

' ^l"-^^ (jjs SJLjL* Cjl-LaST ^1 JLajjj/l (jLmJ^U ^y^LLLaJI j» J-2HII l_o-L^5 jjjj 

1 I (jr^l CjljLiJI (j-a dlSLt Cjl_L<i£T 4_La J_u3 Cjljl j 1 ntl Cjliijjx^ 

. 1 u! j Mitl (j-a j»uSoj 4 jLajJLl (J_a^t_a ^jL>. j ^^-^ Cr^" ^S^^ 

CjI uilXL stLajjJ,! (jjaLti! jj>- (j-^J 'O^-tl (jy^ CjljLiJ! a JJt j t~t~ nj 
JST SJljjlj (^jjs-I (jlaLLa ^1 CjljLiJI tfJLA ^LjjJ! Jjuo La LlJLcj i4jlC LLLaJI 
^juuLti \-tS <LuiM> jLLa^il 4ojjt ijjJ^- ^ J J^** JaAi all! CjI uiiXI t>_LA J^rf. JjuJI 

^Lli! (^yi 4_a JLa-"i 1 11 a 4j3LtaJ! iJjLik Cjjlii >!jj-u ijojiVI aJJt -i'j-^l 
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i^yli-l Jill CjVT ^yfl SLUi^o* 4lLL jl 1 gLij < j<ll Juljj^yfl jtjliejjl 

(_£Jl^-I L$jf I r La SJjjJ 2 U tl , <tM j~.,„t ^ SjLjjJI ji-Jj La SjLcj 

. LjjLi SJjjJI 0 jm> j»j-Sj ^^l^. S^tUs 

»l jie*L-ul ! M jJs (^jJI CJaJill lil) j£j i4sLIaJ! ^Lul ^ sLal jiejj-ul J-lC 

5-a-itl 1 ,ia S-lLj) (jic }LJ.> iJjJ-II (j-a SJjJ ^ liLsLLJI cll^Ljlml ^ 3-iLj}JI 

(j'j-^l ^^Hr^ *I>$-H (j-Ij ' c I 1 '*'"' cr^' c_u!j-<iJ!j CjljUtJI ^jj-ii JJl»Iuj 
j<s_A| (j-SLIj iCjIjI j 1 nil Cjl^j^ta ( _ ;r 3j i(_£jJ"J! CjLLa^aj igJI uaJU .SjjSjJI 
q^juj iOJj-iSLI! J_u^i£l (_5-iLj iQajj^JI J j 1 11^ I {jr 1 ^ v — tr* CjljLfLlI tfJLA 
Sj^X-jLj d I a -»J,1 l_tjlj_<iuJ! *3 «-l ^\ iaLUsVLl jj-lj>. I JLu-ul^I 

. ( _^Lt-£5jJ! JlLa 4JLl~l}JI CjIjJLUI 
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A^fid\ 



dJJj ' klXsE-j itl^J! Lac SjLa (_gl 

iiji3 3 K r„4) cU 4jj>Lc V s-^>° jLill I j-* 

(j_c 4_«^.l_iJI jlj-UsVL 4J 3 I La Vj isilj-^ll 
(j^j^SLJI J j 1 ii^l (j^ilj jLc. d j 1 11 ) (jl > U ^ \l 1 1 (jjaj 

(_yj3 ^LJJa i.- 1 jl3 ^j^LI i_s}L*J! ^ 

(^j3 L^j_oI_l3 (jnn (jr^JI cQjj_uj (jx. 3j-l>.^M CjI j i i ntl 

oLl«£LII dJJj (^Jl SjLj}JI juk (^a l-u 1 11 tl 
iS-tcLlLaJI oTuiill L^jjo (^l!! jjjjjJ! ,j-a SJiLgJ! 

^!jj>- Ji> (jl i_3jijj<i! (j-oj iCj^Ll^I jJLIj Jiill (JjL<j/j 

w La « " i(j^jj£LII (_jic 4j^L>JJ . 2 tj tl SjLU (jjs 
(^L) jLc. (j_a CjLo!jj>. 3-1 ,5 (j_a Lg-3!jJL>.l J-lC 
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_poaJI ftJSj&uB ugJUII 



JlajSaJI (jjs jLiia^M (j-a CjljLJLa SjLC (_l!l_ufc (j! I 'JJ i a3 I jlj . Qajj£L!l JLuji^I 
jLi-JI 1 JLA *Lj-a^ (j-* ' 7 (J-* -4-1 l LA&J^\ JLu_u^1 ^jj-iIj J^- (1)-* (j-k 

.«l_O^JI I JtJ jU JlaJ*.jAI 

i«Lj 2 ta j — 1 1 3 *m j II I r jLvuj'^l Lgliol ^pJI Cj^LjJjtlll jtukl £y> IjlsJj 

3 i S « 1 1 (jlj_3V! 4-i-Lft-c j-U^lj J'C ."i t (Ji.jG jls (jLjij^l ojSLj llLIjuj 

.4_pJI cjUjI£LIIj j^tjJIj «l_a^JI (j-tj 4-ajL3JI 

CjLljLSLIIj *1_Uj «Ij-$JI 4-ajLoJI ^ j«j tlaJI (jl^jVI 4-JLaX. a sc fcjj 

jL*-JI I jut (jjo Ij^j^ jl (jfl Q^jjiLII ju i (jjlj JUJ 3,iui<tLi <LoJ1 

U.) «j-!l j it- j i u»j i( I joJsj jj>.j_a) (W. S. Broacher) '.Jii-a «.Lal«JI 

jjJij jjtj i 14- jajj£LJI I jj'a J m~< ill ^ylll (2 jojsj jj>.j_o) (Siegenthaler 
jjlLs-UI jajj^LJI j_u_u^t ^jj-iLii jLc j_a Ij jj 6 ' Ijji jl i jLutXI ja_ij£LJI j . ^> **t 

4_jjI jdl 4-La£LJI iJJLA 'J^ 56 ^^ "^r!- 0 d ta ■ ul ali T «l_a^JI 

.oVUJI (J^-HI fjjS tl^JI (3 1 U i 1 1 jLi-JI 4-La£ I f! Ii^l I 

Cj^ejD d a (jr^JI CJ^tjJIj CjLu/ljjJI (Ji-t»; j-a jJJJ 

SjJLaJI (jlJI j jLa ^ 2jsL1I.I (Mauna-Loa) « I jJ-Ljjjj» ^ 

j j j< >3^>- ^1 Lalal ^ 4JLt3 4^Lu^ ^Luij oLjLuJI jl t ( 1 974- 1 958) 

1 1 j ^1 , j ^ 4-aljLa-"n .iV ft I ^Jl (jiLaiil Q^j^SLII Jj i n^? jLc. jja 

jj i ii^l (^Ij <U-uu Ljjjj 'j-j-*^ dJLL* (jl t_ijL*jJI ajjt Cit iSj jujj 

La JLs. ^1 jLi-II I J-A «Lj-uU (_L3Ii3 ij^>-V J i -«■» (jjs tl _j^J I ( _ ;r 3 Jl^>. jll Q^jj£LII 
^jjj LtaJI (jjjiiisjjl CjLJLtC. =1-*^ J-»-aJ LaJUi^, »l" i~u}\ J i -»"» j^^S jLiJI I JLA 4 1 1 u i 

.(I JSLi) .L^I iLcuii JST ^1 ^LlLiJI ^ 

. «l 34JI (^3 Uii^l Oj^I 



2fl 



(jcjjjSJI \ iuAI uHij elj^JI iligJb 




I960 



1965 



1970 



(I) JSLfi 

* I ^Jl ^ jL*-" 4_u_uj j^aIj (1974-1958) 3 j^ill ^ ^1 ^L^j « I jJ-Ljj_a» 4_L=.j*ia 

£j>.j_a)ftLiAJ1 J-^'ft 5-i-mxJl J-5j^ tCjljL-JI (jjpjjjJaJI (^JljcjJI oLu S_iLj^J ^j-jj-J' J-^' a 

£j-a 1 se j II ^ 1 c 3j^Ld_] gLt-a T trtt-a 4_ajL_aJ1 CjLjJLjjlJI Juu i-j-j^ 

l^Ij^^I ^ 4j>oIjJ! (jjjj^JI j 1 (jjlii jLc. <Lui£ ^ SJjLgJt SjLj}JI 

(4 j«Jsj j-».j_a) (C. F. Baes) ( _ 3 -cju ^sJLc 3_<j/Ljj_i (j^*^ c3i>^ f ^ 
iSj_o.^/! cj! j '< 1 nil *! q^j_j£LI! jj i 4 < < m SjLjjJI 4jljLL4-> 

. 1870 
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_poaJI bJLSuuuuo 1I19JUII 



3'j^>-i S-SjiaJJ SjLjJI 4j*_uj (2 (JSLiIu) (j\ i 1 nil jjj_4J tl^JI Q^jj£LII 

-1914) SjJ.1 ^ Ijji^ («J er^ j'-*-" 3 j in') ' Jj^JI 

\\ - aVI ,„<l| 2j^3 ojl£ 3j-tl oj-A (jV iS_iikla S^t-Oj ^Jt^ i(I945 

I ;.^tl JjjJI ^ 



100 r 1 3.0 




1870 1900 1930 1960 1980 



(2) jSLi 

Sj^iiJI 4_ll Jj Jjus J^9^J1 4jt_uj ^^Jl (j^J^SUI .)j < uSjl (_j-llj jL^. 4_ix^ Jjl^J (j-AjJ ^i'ria 

S^p^ i( 1945- 1914) SjJJ ^ Ij j'i^ ^-iaJ^ jLiJI I JL& 5 i.h'i <jf Jka^Lj <4_i£.l_LuaJI 

(4 joij j^-j- 0 ) n_g-^l 1^*1^ VI 



i*l_j-$JI ( _ ;r i (jjj^SLII J j 1 ii^l (j-iIj jLc. 4 j 1 11 ) 4-o£ijt_o CjIj-j J-2j ijJLukj 

300 n-aYl S ^ i^i »ll Jsi *lj^.f Sj^tii i'/O ,03 3 1 1 ,1 m j_uu {yxjj 

^^Ij jLc. d iin) (jl (5 £j>.j-a) Cjlj-lJLflUll (j^JU Jqijj i^j^-ilU O"** 

,3-aliJI Cr^ U5t!^' Ct^ 2 ^0 C^jl£ il>#-JI Q^J^SLII JLj 1 uSI 

^ 03JII Uja 315 (^Jl («-J cH 3 290 Cr^l <^"Jjl 'J-"^- 

. 1984 ^Lc ibl^j ^ oi^ 1 c£ 345^1 (<u ' 1958 ^Lc SjL<p 
(JS i"ilLi cjLLiJI SJIjij jij^^JI (j'j - ^! J ""' 1 "i oj^ ^LiAj 

' aj-iiaJI ^1 J 1 aj 1 ■■ «l ^Jl Q^jj£LII J j 1 uSI (_jjlj jLc. 3 j 1 n") (jLa ^LsJI 

.(4 j-^-j-a) 2020 ^Lc (j-!!^- t( =.^L^II Q>^' J^b' cr^ Lyj- 2 

i—Sjjlj sLi^Li* 3j_aLIi vIjjJljs. (^1 Jj *I^JI jL«-II I J-A j-^J-j LjJj 

^jjj ^1 a.jj.u.jji a^j.^iii dit ^ji 
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(JJJjjSJI VlljAl (jjlju elj^JI iligJb 



dJ_L£j i iJ3 _jjJLl ^j-Lgal! d 1 < ii ftLi Lol_4-i cJaLLtiu ^j^jj^LII j_u_u^t ^^Li 

SJ j j mJ (j ii a i"i 11 «. j_Ua 4_j^ J-aJ lill jJj 1 d J 7- ■ u 11 Jji^ ^Jtjl/^U <U-mIllj 
4 ( __paj^l ^t-ta ■ 3j1j-j>. «L>.j_i £j2jjjj LaJ_t£,j .j^pajVl ^c-La 1 ijr ll < gaol 4_aLl 

.^jjJI <_3>1JlJ! LujJI i-'l aglaJI J>Ls. j-aJ 

dsli «^>>J! Cj_»o 4_«_<I/Vl JjLLa-l 1 j ■l'~ j £-2jj 1 jLLkII -j < 

(^Li jLc. ( _ ;r i (jl 1^" 1 ■■" V cjLcI » i'i^I i>juk ^La i4LalaJ! cjL>.jJiI 

, 1 ^ . 1 * .V. <i 1 * jLjlII 1 JJt Cj\-ujj>. (Jj i^j^Jj^LIl Jm 1 11^ t 

^j-Sj «l^4ll ^ jy>.jJ,l (j^jj£LII jlu^I jLc o' L ^- 5 V-lAii 

^fl L^j r U A" -ejj ijjlajVl ^cJa 1 ■■ (j-a 4gj j ill 4jj1j^>JI 3JaLtaJ! (j-a j^*^*^ 1 
IjJajj - 1 1 a all (_psjVI 3jIjj>. JJLlJ dJJju £-la-iJ i(_£a->J! <_2^L«J! (Ji-1.5 

^JL La j! JuLa (3^-^ tl)l3"^ ^ 1 ' rt (jj-A L>^J^ ' ' ^^" > " ^"^J"^ tj^ 

C i **( i"i**HJ i 1 j ' rt ^j-uSLjlJu La jl jJLaj n a Mill d * Mil jj-a gcJa 1 nil 1 JJb 
UaVuaia\ ^><-!l (jr^ U5i>^' JLLui^l jLc. <U-uU 3-lLjj (jL9i« LcilAll 

.^tjjUll L^Jjjla (2>c j-><Jl Sjljjs. i>-jJ ^Lajjl ^LllLi (_gjij3 

CjIj_jJu CjjJLs. (jJI 1 ta-i 1 11J LcLajjl Sjlj^aJI ^Lijjl i^Jjj V 

J j 1 11^? (jr-il-J jLc <U-uU ( _ ;r 3 SjLjjJI jlj a" 1 11I (jSLIj ij-aVl Jjl ( _ ;r 3 j^ila 
J^jJI (J'j^ 5 "! Cr^ SjjJajiail SjLjjJI ,j-a sLjoLlI! Q^jj^JI 
2 n ,r>^\l\ tS3^*l\ oLLlL SjIj^ 2j>-jJ ^Lojjl (^Jl JjalaJI (_£J-U (ji^. 

. Jsb ^j*J_a mi 1 ^paj^LI 

(6 j^ij j^>a) Ijj>Sj 1970 j»Lc 3_iSj^aVl ^>LtJ! 3-LajjL^I c^.!il jl^j 

.2050 j»Lc 3^e-J i^l i^jLaJ! (jj-ill 1 ^.axLa CjL>.jJ 
jLj-Laj| ^^JtM-" J^LjIJI I j^j jjJ! Sj'j^s- £ ^-j- s ^^j' o' J^J^il (j- 3 ,? 
4 ( _^j^LJ ijr J^_L>J1j ^^Jl a uJI (^-Ja-ill w la «J ^^ILJ 1 Jl_lL>J1 CjLoxIs jj-a 
^jJI j i n La-a Jj.LsLjJJ ^j^* 1 (JLi-r^JI ^11^ w La * U JLlL>J! j i a )ij 
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_poaJI bJLSuuuuo 1I19JUII 



( _ ;r l)!j njjjjLtAj (D. D. Jones) «(jj»jy>.» L^j ^Ljs (^^l cjLuuIjjU LiJaj 
(j^LiitjVI dili (jla (5 («J3j j-a-j-a) 1986 ^Lc (Nature) 3JL*-a ^ L*j_<ij 
^ ui c (j^^l 1 11 tl (jj_SJ! ( _ ;r i - U ^ j t j->«J! 3jIjj>. ^jls i_ijjiLiJ! 

dJ_Lj LaLaj d'^'il JL3 (Little Ice "'J J • '■■aJI (^JljLjJ! j LaaJb)) a * 11 (_g jJlj 
^jJzju iJJLlAj .^_>J1 3j1jj>. «L>.jJ C?"^ "" 'J '"'^ jjJLJI 

(^Li jLc tL-uu ( _ ;r a SjLjJ! (j-o 4joLlI! 3j!j_>J! ji jj < <jjj-ll »l aUtl 

. (7 joJSj £>-j_a) 1 j->«J! ( _ ;r 3 CjJLso (jyjJl <Lt*-ixIaJ I CjIj-uuJI (j-a 
_a^>. Sjlj^s. «L>.jJ (_j_3 Cj!j_jJLjJ! (jl-j 4ja^L«JI 4jji!jJ Cj-«-i JlSj 
j»Lc ^1 I flflO a I c (j^a SjlJ,! (jLaj-ll (jj U>^ a. jLscjJl ^e-ta-m ^j" 1 ■■ aj 
La£ lOljJbeJLa (JSLl/ (-;r i^. d ri I" -»J. 1 CjLuuLjJlJ! 1." . » 1 ojj 1(8 joJsj £>-j_a) 1 1 980 

.(3 JSLi)^ 

^_La_*_o ^^"i i u a ^5 SjLjj i_dl_LA jl (j- U - c^ -Ltl (j-iJLA (j_a ^ ' ^"'J^ 

1940 ^Lc (^Jl 1880 ^L: ^ 3 ^ ^>J! 3j! j^. ^Lij! j-a >=tJI 

«L>.jJ jj n 11 1 (jlsLiie-i! dJJ j JLtj CjJLs. Jl^ «bl ■ U ~^ \l II (j-aj • ^JJ - ^ 
JLfl^ dilj j^aj 'LjJ>^ ^Lc (jJI 1940 ^Lc (jja Sj^aJI ^ jjJI 3jlj^>- 

. SjHill tfjbt J^Li- ( _ 3 jcjjJi1I! ^LajjVI j^e-JI ^e-ta-m j a" 1 ul 

^-la ■ "una ^Lajjlj ^>*-I1 ^J^J^ ^^J-^ t-^ -1 ^J-^L- 1 -* Ji^>.j 

t^j n a ui-ll Jal uU ^J-iLa - ^ j * j ■ La ^jj>.i ^J-al^o^. i_LILlA ^jl jj-a JU ij^tjJI 

.(_£jj>.Li jl Sjj 1 aj 4ja^L«j! tfJUk ( _ ;r 3 (Ji-jCu 

4j>-jj S^Ljj llL! j 1. 1 j 1 ."ijij 1 (j^jj£LII jj 1 .1^1 (^Ij jLc. 3 1 . .."> 
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(JJJjjSJI VlljAl (jjlju elj^JI iligJb 




1880 



1920 



1960 



^ 10 



1 

I 




1880 



1920 



1960 



(3) JSL^ 

^ SjLjj tilLlit (jf < ta jj . (8 ^_>.j-o) t 1980 ^.Lc 1 880 ^Lc j_La o^j-" u- 0 uj^ 

la i " {gjpLuiA SjLjjJI Cj^aTu-uI J_ila cdJil 'J-? 1 -" ^jl/ 3 * < * J> "J- i ^-iLj J*" 3 j^- 35-1 ^' ^ " ' " J'5- LuL,a 
. S^jjUI 0 SJt> LuxaJ J->JI Oj\y>- e ^>-jJ ^^Laitjl ( I 960- I 940) S^pjaJ (j^fi 



Jt^j ' ^ « j j La 1 \ qj\ ^UJLj J^Ln.VI ijr JI (^-ij-i (jSLtTuJ j^s_J1 *^,„ ^ ^Tn-u-a 
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^ .\^\ ^ 

CjLlLjjlJI tfjufc ^_aL_ujj ijjjjL^t-LlI Ji_ujj-j^ 4xL>. ^jjs 

,j_a JLo-jJ! (jl^j-J! j-&9 i(Etna) «LcjI» (j^H 



J I 



_poaJI ftJSjtuB ugJUII 



(■ 1 J I ll" (jy^-JI d I II J 'jJI J_1^sLl*J! JL>.| CjJj-jSLII JM I ll^l (jyjlj jLC JJJJLJtJ 

j-u^ ( _ ;r s (jJoLiJk! LiLo-l Jo.al 1 n"~ (_^<JI «l j ' a 1 ~- II jLLa_aV! 3j_&Lta 

*!j^JI tjua- 1 11^ Ll cLuaLiJ! <_Sj|jJaJ! Cj->«j jLiJ! I J^tijj . Jj jJ! 

! JLA < ijJLj LvajUuCj idt-Jj-_LSLl! J_u_u£l tilJlj ^c-*-uLi l_£jju j^>« I tjLc Lj la * rt 

^jjLj i_3jj>_j Lj_o-3 I Lta-aJ> w La « J «l -Sj^J- J-U *LU jLtj jLiJI 

(3^3-5 -*'\) ''Ah* O"^ LSjjfcjq w a Ljj « I ( _ ;r 3 a 1 >JI I JJt j i""i ijj 

jl ta^aVI tfLu: £_a j^pajVI ^Jaj_u i-iLIj J_*_) ila^i 1 ■■**' * ^cJ i(Jjj_uj^»jV! d < uj 1 

iCjIj— la-JI j jL^j^fl JiLo 4-uLU (_gjL>J,! i4jjHJ! i^Lta iJlj1>J! £-aj 

■ (jl 1 n'tVl I jj'a La-i 

iijjLjs. « !_a-$J! ( _ ;r i o-jj-j^LI! j_uji£| jLc. 4 1 1 11 1 SjLjj 1. 1 1 1 m~~j 

^Ls-jJ! 1— il i-LaJL jLiJI I jut ■ La fc sej LoJlJ^. (jJUtil IjU-a 4cj_u (jlr 
SLsj (^Jl Ji% i<jjJL( tfJUk (jl< 1,1 I SJLIL ljlj-^a! i. 1 j 1 uj 4jLi jjdl 

. w 1 ■■ A *"T 1 j L^j>J 1 !j~a Li A Q * rt (^_i Lt-aJL 1 

4-t-m-l I g-L3 JJL>ti 4j^sL>. CjL»jj_<Iij ijj^-ll O^*^ 0^-"^ ' isLcuJI j^aLi^. 

CjjjH! (jJ! ^e-il! (j-o Jij^^I! 1 alls&x ( _ ;r 3 L^j 0 1 nil Ojj-jSLI! 

i^LLaJLi! (jjJ 1 ^r!- 0 ^ Jl£.L ajj jLiJI I <U-uU ^a-taaeli] dll njlJ^jL->JI 

Lai it I (jilJj J-uj/l^Vl OJUk L/^JJ-"^' JLu-ul^V <U-m itLl Lai 

(j-o-J^IiiJI jLc ^L>o1 jJt^, (^\j>. jijlli! 1 Jl_u_oI^I ^j^lluj . J-$£. (jy^>- Ij-^ 1 ^ 
.(NO) dJLpJjl J j 1 11 <l I J -1 A? JLSLil SjLC: (ji^ J^-JJ t( >jr 1 n<VLl 

. (N0 2 ) jr^-^JI Ji,„<! j 
2 jj L^a-iJI CjL_l^jJL1 jj-* 5^-ii-Le3 d 1 1 h 1 jjl^ ^o^jJI j-il t. ilr i (^aIL?e_]j 
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CujjSJI S juAl i^jUu tl^gJI iligiJ 



^* ) ^-" J <Lj^Lu^aJI CjI mmU (j-a m£^Ji]I CjLLajs_a ijr 3 

uill *.(Jii-a jJjijUaJ! < " 1 1 j La 5 rt ^j^* * L^L)"^! (I)" 0 "-^J-*-^ JLu-u^t (j^SjLl l_a^ 
. Cj Lls. LJoJ I J Clljlj i nil Cj^ijje-a (j-u 1 J j L>>J I J 

i«LI! (jLijjJ! 3 I gin j>i>.^pJJ! Jijjj/^I (jV edJjj ,2j,%.^^tl jLLa^sVl 

a o 3> Lj^-S I ' ea o a* La-tgJ ^->*-JI ^ mm ill «^ ULl jL?e_u ^j-La-i ^^j-Aj 

LujJ! '"'I tLlaJI < La j jj ? l ^gJ! Cj^Jj (j! (jjjLlI! (j-a ^ ii" * Jj 
I juk (j-£-lj i^jV! ^Ja ■ 1 2 ^ , 1 1 ,-il ajJaJI imJjjJ! i_s}LiJI ,j-a 

JU>- ^jj i3_^j_>J| 4jjlj) CjljUtJI (j-a Ja-ila. « I^JLfl 1 w ^j^ 3 * J-£^- (_p=lj-i^VI 
^IjJLal (jJI mJJiJj (j-^' 3 La jl J II j OJLcl uaJI vIjIjLuJI ,jj3 J-J-£ 4i>.|j ^ 

.cLLlkjj J)JJL>. ( _ ;r 3 ^I^^JI '"'I Sola 

jljVj i— » 1 1 LlL«J! ■ ~ i LS ■ La II (j-aj icULtLJu oLcLajjl (j^s cjjo-I 

dJULj t_)j_j_>JI aj-tb i." i I n JL3 5jLcL-LaJI «lj-gJI CjIjLu jj^-i (jl (j-a 
nj\^.^jSluJ\ Jl_lu/^^/ 4 1 1 ii itLi dll jl m"i iVI I JUt Jila iiJLxjj . ;"il axLaJI 
j_>JI / " < I ^ j La el^>.^l\ (jjljj^l d a J La ^1 JLujiI^^/I oJUk J-^aj LaJUx.j 

Uum ^^-Z (^Hlj iLkJI 

<*\^ aj ^1 i <LaglaJ I iJJUjJ jj_UaJI (j- 0 'j-i-'^ CJJL>o i^ n n Mill (j-a 

Jjl jLc. i»l ^gJI CjjJj >-i!j"i mi" (j-iJI CjljLjtJI (j-a c^-J 1-J ^j-i udLLitj 

i jijJsj-L! SJLaLSLII Sj i ,1*^1 jLiJI I j-* Q^Swbj .q^jj£L!I jlu^I 

^J_Sj jLi-II I JJt dnni ^jt jj-a (^J-Jl * ^-ilj^J ' "II CjL^j^t_a L-a j l 

j-jHajj iSjuJuifoJI d"n o mi i ' a-t^aZb 4j1 VI ^j^jj^LII JU < u^l ^^j-ilj 4-i-uiJ j^)^ Ij-^-^ 
^JldJ 1 il i^-> Li^j-a ^ jjl ^_a tJ^Ll i t jl_i_uj'^l <l^t_t-£5 (jr^ ^Ijl-*-!! J La^».f jj-a 

(. i j i n"i_l JLfl^ 5^4^ ^-^i-*^ JJ^J LaJUx.J . (jK? 1 i'^VI (J-2j (jr^ j»jJI S>Lfl^ (j-a 
Jac ^ jLiJI I jut Ji. jGj diljdT iSLa^II lijjLajs SjjjsjJI 2_lc jVl J)l J i n'll 



tuW A^&ft 



JilSLjj nj^^-^W L^l^ • " JJlC jJ-2j (jj^II *>rh^' 
£-Jl3j_jj i(_psj^/l (j_a cLLlUs 4jl3j (jK i nil 1 JJ a 
JjLj/J L#j ^JsOjjJ t »l g i ni l (JjLlC ^1 (_,-lLJl.l L^lS 

«lj^Jl iij_Lj (jl JL2J 4j| (_^i>- iCj^Ij^IjAIj (J-2.J1 

i>jLjt ( _ ;r ^ (jl i ii t^M (j *\ i ii (jl J_La d a j S a. IjLj JL3 

(j_a ifiLu_oL_ol d a ' a « S 3j-u£LJl (jj-ll £JL& (^LatJ 
1—1 1 • 11" 3j_&LLb ^_u/L_i <_3j^«Jj 3j_jj_3 3j_&LLi 
ga * 1 l_A^j>. 1 flit rt w 2 1 1 (_£J-11 (((^j-iLi. jJl 

.^Lj! Sji£. 3jJ, (jLo-Vl 
(smoke) ^"i .i K <j-a 3 ii" ui a 2 <iK (^-^3 (smog) j<u-uL] 
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_poaJI bJLSuuuuo 1I19JUII 



(0 . 'I j-i^aJI (Fog) j i«(jL>.jJ!)) 
^ tajaJ I g-jl nail (ji-ljLo (jjs 3 J c I ■ V. 1 1 CjljLiJI j] . i *~ » 1 1 ( j_ a JlSj 

j_a «lj-$JI (_,-3 *Ltl jLkj-j (jL>.jJ! I jut tla^to.! jjfj njjl! i>jut 

.,-,L^VI 

i3j-_u£LJ! u)~^ Q^* * (jl ' ^ 3. j t jj| Jjtj ^ij^ls \1 *"r- VI 1 J_A ^ n**< I n 1 joJj 

i3j_itLIaJ! aJJt (j-a dJJ j^ (_,-iL»J iJLi Cj! j i ir-i CjL«-«-»o L^j ■ La J i V 

. (jl_o~^/l alJ ( _ ;r 3 (^Li-jJI 1 -ll j-JaJI Lit^>. j i"i"i Mj 
i4jSLjj_a^M 3jU*_ill CjLjVjJLj (jjijijol £ *-y- JLa tfJ-A 4liLal (j-oj 

i ir-i CjLiiila jl CjLlajo I J^>-JJ 4_ijjiil i>JUt (jl (j-o ^ai.jJI ^U'^ 
VI i Lgjl uiXa Jj|j_Ujl Ojj ija^till -Sj^J (j- 3 *1 ^J- 1 *^ 'J^ 1 -^ 

.^jLi-jJI 1 il . . >»tl IjujJ LUsjjlj l)J-L! j g i"i I (j-o oul^ L^jl 

(ji-ljL^ (j-o 1 <~ I , V, 1 1 jjL>.jJ! jj| ^yJJ 4JLliL>JI tfJUt ' " ■ J j ' JlSj 
(j^o «L)ij ij^La-jJ! 1— ll j ' a II I jut (jjjSLi ( _ ;r 3 w fl-uLaJl 1. 1 j 1 nil jjt (j^J (<sJ 
. tilt i <— 1\ 1 1 nV u)^' Cr^ ' . »l J-^aJI I j-it ! niij jl <jSL«ll 
(jjSi-u (j-^' J* (j-^ J flk-' (_£ jJI ^Li-jd! <— -> I wMl (j I JUlj L«-l3 (j-UJ JlSj 
4_aL«JI JJiiJI JjL-ujj Clljl j 1 ntl Cjl^jLX-a ( _ ;r 3 Jlj^^JI (J'j-^*-' l~*-ut_<-u1 
ii^jj VI CjIj i"h_i Lt^ljLci jJ^23 c^'j 'O^' oJJt CjLSjJa t—i^jso 4 _^ r _cJ 1 

. jl ^-jJ I ' " 2 * ; 
cjIjI j 1 11 II cjL£j^t_o jVjjJI jl ((jjj-LJI) (j-J ji j L>J I (Jlj-^-l Ji^j 
Lfi (j-itj 4jjL^JJI L^joIjj ^1 jj^^il SjjSHI 2jj . v.»tl cj|juj^>JI j i n^LS 

.s^UI jlitJJ (j^J^JI JLu^l 

LoLj Lalj_o.l ^ (jii-l jJI (JLh 3 -^' oVT jij^^JI (JLh 3 -' 6^J 

J j 1 q£l (j-iLii jLc. ,j_o (j>^" cr-^' f- 5 ^' ^'j^ tiilUj ij»ljjJI (jlc 
CjLx_jj-_>JI ^j^i* 1 jj-a d Ll^ 4_ui£Li 3^Lc 2 , j -> , ^ (jjSu *L1I ^j^jj^LJI 

jLc. (j^O j_jJL^5 J-^ (jr^l isLUs'^L-] i3_aL3 S J 1 n^l J 1 n^Gj joJ (jj^JI ^JJ .'--»tl 
. (j^>.jj-l_Lll Jj 1 nl^t ^* la ^j^j^SLlI Jj i n^t (Jjl 
1 "'Ijl j 1 "II (j a ' ajlVI £j\j ui£ (j a aI m 11 (_gjl «H LLaoiaJI I jut (jlLaJjj 
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ijoliajJUa OljLuuJI p-ilaj pl^gJI lijjjlJ 



(jl (jj.J I j i^L-u-a i ali-ij i L#jl^>J f_j£ j iVmj iS-cjJlU CjLjSjJa 

. JLa-i 4 k x L jl (jj-5j 
(jja 'Lu^?! <Lpt-uialxll 4juj/}U (^jLill ' LagljJI I Jut (_p=>jj<Iu LaJUX,j 

*x tCU-ula i_3jj<j V (^Luij^ (JxLaj 4jLjjSLa <j1_] iiJLxj t(j n <i i"itl 

. JuJL*_l!I 4j>-j ^yic jVI 

i_gjJ! (^Li-jJ! <_ i U-JaJ I (jjSij (jSj '-"^ (jjLl^iSLII (_^cLajJ! Ijut (j_o j^-yj 

4-j-ui-C VI (jl ax> I <■ u i n_ij iLaLx-i 4jjjJJ i—iiijj i^l^JI LaLt^a w a jj 

£jut (j-° 3jo*.l^ (jJ^Ll 4_LlJua^ 

Ijbjj cjjJlil LUsjjlj (jjJ.! <j-a (Mexico City) dL i n'CU 3-yJua 

i>j_a ^j^Js j j i u j| (Jjl jLc. gi j i .I i J i --"j i^^li. jJ! i -il • ■ gall 

IjUt (j_o OJ)j^>.j-J <i i ii U JL>JI Ij-JJ^ ^i}-^ -SjJ^- (jr^l £ *-yJ-tl 

I jUJI 

Sj—L-lSU I (jjutl (j-a ftl J-*^ O"^ (jr 1 ^*" t— lU-LtaJI I Jut Jlla j j lajj 

4_LlJL-aj 4UiIj^_j^_LJ 4_LlJl_a *.(J-(-a Cj^Lt-a I^JL 1 (JjLuu^jj t jK i ntLl <La»OjJL! J 

' aJa-j 1 j '"' " La>!j^>. I (jlj i> Ij-^-II CjjJj j 'I i a a (jc jLkjJI 3 Jujlj 

.dljJI Ijigj 4jLus^U S^sjjla jVI CUx-luo] 
Cj!jLi_l Ljj_La Ltj! jjt j i a I (_yjJI Ll!!j_LuuLi ^^JLuj/ 4JjJLa dJJj) JLuaj 

ujj^o ciljl j mil <_aVT cjI^j^cji j^yfl jj^jJI ^j^ 5 * cH 3 S *->> J I-^I j»-iL*-ll 

, »tl (j ai ■ j Ls^t-o. I JuX. tj j"'^ fj 'I a. J II i -il ■ i gall I Jut Sj^iai. J)lj)jjj 
j! 1 ^* * JJ ' J J II ^H-i>-^ j' 'iH^' JLloj^I (j- 1 ^ "-(J-" 1 l£>**^' 4jsLoJI 

. (jr^>> J)j-uJ I Jj i ulSt ^j^* * 
CjIjI j i nil j»jLc j^ua 4-alLa-LU CjljLiJI (jl ^1 <QjJL>JI CjLuL^s.'^I j_uIijj 

60 ^_4_J (^jJI (J-t-£3J (jj-Aj i(jjul1 ^1 ^_it Cj^Lj i^j^ (j_a_UjJI (J_«L»J1 (^_it Cj Lo. LAJ I J 
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_poaJI ftJSjtuB ugJUII 



.^Lc JSLtoij cj^Jj J-al^^. (j-^j 
tfjuk (jjs 3jl>.Ij (Lead tetraethyl) <<<j^Li,£>jJ! (J-ui S-sLo j_jH*jj 

(jl-^l jJI CjVT ir^ijjl (jlr (_gjH>J,l .SjjSaJ! 3j^=J LaJ-tCJ 



I jut JLuilxJ ^ jlj-cIx^V! JUx. j 4<_dj_x-«lJ 4ji>.! jJ! (jljjjj! (ji^: cJajj 
Leaded) U (ji_!jjl_>JI » ^ . ..Li l^jju (_gjJ! (j-tJjjl_>J! (j_a £_a_i-)l 

w La (_j-i>- 'lij^* - ' *J-° (_>^=Li^5jJ! J j 1 n^i » <_ ij 1 nj2 -il-ij^ '(Gasoline 
dJj^J,! ) ■ nij 3 "i uia. 3jLaL>. 3JLlaJ j aVl 4jL$j ^ 2-lLs.I jJI dJj^>Jl! (j'j^ 

'-■ 1 1 "lip U 1 " 1 ^ ^ ^ <3 "' " <3 a Li5^ '(j^JU ^J*^ (j -3 £-9"^' c^! lSj^* - ' 

.^jL«J I cjljLc. 

Juua^j-i)) c-tl^j-o J^-* ijr-^P* ^hP*^^ SjLLI i>JLA ^ji^SLj La S^Lcj 
^tt-t-uLj 3j_JJL>. 4jr II * 1^ 1 ( uVI IjUj-l j^^sLt-ajJ! jj^tluj i4^!j!o*1 
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(jali^jJOg OljLuuJI p-ilaj dggJI lijgJLi 



f^ygjusjXl <j1-J J j L>«J I (j-Ij '""^J ' C"*"" SjlXI tfjut (jl dllj (j-o. LJ <j-uluj 
JIjlS J'C i"i_i i." i j j i n" L^jSUj iCjl^j_r»J,l Cj^Ij j_La ( _ ;r a JL*^ J'C uU C-. a ifrLm Ju3 

cjl^jjt^ j ( _ ;r a (j^sL^sjJ! i- 1 ( nj3 i—kaj (j- 3 LjSLxj jlb Liji llL! j ( _ ;r i*jj 
^jl*C i (jj-U ^jlSLi-u jj-* jj ijr ^ >. 1 1 i^jJ LuSLlj iCj1jLu_oJ! 

. 3Uj^t I jLLUI 

(_Jij_a 4-jJJ i al CaX\ jjrtJjjLsJI ,j_a £_9-i-!l I J I <a ■» ~ i >i 1 j uuj| J13J 

(j-o £j-i-JI I JLA ^1 Jl^t" ( ill Ojjj La 3. ^1 1_uJl>. JjjJI (j-o J-J^ 4_uj Jl3j 
IjLA ( _ ;r i Ot-Jj^>-l Cjj t j II Cj_Lu (jl J*-*J lillij ' ^yajuajX I t^T^^JU ^ 

I Jl>. I ojl£ i I flla rt *l ^Jl tj^u 5j jl tag] I ( _^Lt-iDjJI Ji_uaj^)-i 3j)La ^ji ^jLJajl 
4 i uuj iCjIjI j i nil ^jLc (jjs I a- Jjjc^j i(Aerosol) « Jjjj/jjjVI » (j-a 

«LlL^5 3j)La cU3 I +"<" < us cLiSLJj 'J-f^ (jr^l ' ■ ." '"^ iJj-^JLH^' 

^3 j i"i"i n jjtj iSij^Ja 3 JLa ^ I _j^J I l_uL!i w S jj J)U U I Jut (j! (jrt-JJ JL3J 
(j-o J 1 1 n"nj jLalj-JI (jjs (j^l i ii Uj i_ul£LU (Ji-Jijj 4_yJjU 

i_tjt£UI j_UI ^ ^Ij^.jj£Lus 50-10 (jJI^jv (jJI tijiiljl j i nlLi L^j-Ia ( aa -- 5 >' 
j_La 2 j o i .1 ^LjjjV \j laj -j* ^ 3_utLtLa 3JLtj Jj^ 3 j . ..ill tfjut 

S^-iIaj. j p «" Jlm ■ -^tl d 1 1 ii ill tfjut ^La ij-iill I Jut j^jJ CjLoISLII tfjufc 
jljL^s ^ I r (J^ L^J Q^jJajjlu (jJjU tjK i » (jlj Lt^aj i^-v 'J-fJ^ J>^>- (jrlj 

. f LJI 

j-lL j 5_ljLjjJ1 j-ULUI La ^1 J2j tjlj ^jLSLa ^ 
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_poaJI bJLSuuuuo 1I19JUII 



jLajJ! ijl-La jjLLajJ jjtjjj iSjjjJ! fjjs Sjjjll SjjjijJI J^l ity&\j^l\ ".Jlla 

3 j 1 11 \ SjLjjJt <j^Jj i(IO j 9 fsJaj (jLt^jJ,!) ^LjjJIj uJI jJiLli 

^>.j-j t^^Jl 0 Mill A j iXjVI 3j£LI1 ' d 1 a * ^^y^ 1 * . i^l^JI ^£ (_^Lt-£»jJ1 

SjLajII cjLjVjJLi LljjLj/Lj (^yjj.jJji^ilt Lujj^jJI^ (j-o (C. Patterson) 

.(13 £ 12 £ II ^jj^tj^) 
i J_lLujj>. J ijr 5 j^-aLt-^jJ! d 1 1 n 1 (j-\_jjtjj CjLj_uLjJlJ1 ^j^* i ' 
' tLLaj Jflfl-i J-cJLcj^j*. (jl jl i*ir L till i4_ujjj»JI ^ j j La a II 3jL2JI JLiL"* 

3jl_2_J! (JiL^j Lq_Li_i iJjLa ^j-g, I i 1 r-i JoLiu sLi£ jjJj lS^-I' (jJI n Mill 3j£LII 

diLLal mi ill (. ilr I Jijt-JI (J^ Jljj(_JI ^j-l^JI 3j£LII ' tLLaj 4-ujjjJI cLtxLaJill 
I j * a (J^ (jjj 4-Sla.La (j-a J_JL>JI (j-a CjI_Li£. CjJL>.| JL3j . 4_uLjiJ^M 

.(II jojSj £j>.j_a) CjljJ^ (j-a La <_ i 1 11 \ <j1_L*jJ 4-OjLa SJsjj CjLLluJI tfj-fli 

Sj_j_i^ (jLici <j-° ^J-^""' '"U j<uj-ill j_lL>JI (j! JjJLkjJ! ijjla Cj-Lu j^j 
^ ^j-Lo ^J^/ 1 jJLs d 1 1 11 1 (j^-Jj ' ^**'^l^ *1 1 Lul^ ijr s Lt-^j-l I ^ 1 1 " j t-^ 

^t_u ^^-isLt-^jJI 1 1 uJ ^j-^ t^lul^ JLlLtkJI lj_A ^5 3j)^>.^XI 

Ijut 3ji^>.jH (j^sLi^sjJI j_La cdjiUaJI tU-m ill ijjla (jl (jyi^- Lx- 4 

.j^jjl 4iiL^/ M-LtjioiaJI 4jjj>jJI CjLJL^C. (jjs CljlIi ^uJiill JljJL»JI 
J£ (j^aL^ijJI (jjs j»lj^>- I0"' 2 X 0 ,4 j^tj OjK SjjjijJI cbxLaJUl 3jL2iI 

JO" 12 x 0 ,9 ^Jl 1940 ^Lc ^ 2Lui£JI dja c<«c LUa3 (<u i jllUJI ^ ^lj^>- 
SjLUI Jlj1>. (j^L^sjJI 3 j 1 llj uiolj diljuj 1 10" 12 x 2 ^1 LlILs. tiulj ^<u 

(jl i( I 5 i 1 4 jj>.j-o) (4 (JSLlu) iCjIj-o (j 11 J^tij '^J-^?'^' 4_LiLaiII 
(J_al ^jlII cL»_uj (jl^ d 3 * 1 1 j>J_A J ^5 3-LI ^_yo\-us^l\ A 1 1 uJ (j_a /25 

(jl I 11 t^M Jai 1*11 1 (^jJI £J>.J-1 (_^-£3l_t-£5jJI IjLA (JJ3 /80 Jl^J>-J Lc-L u i4_LJt_U 



AO 



(jali^jJOg OljLuuJI p-ilaj dggJI lijgJLi 



?> 2 



t 

1 1 



11000 6000 



1000 f / 
(4) JSLS 



1900 



1940 



1980 



.(15 114 1980 *Li JuU f^/fw I0~ 12 x2 J! fujLall jlJ^J! 

4-i-cu III duL£" jJJLuj^ ^ ^^dL^djJI Jj^pJ 4-j i n ftL Lo! 

La ^jl* J-^ JjL^^Li3jl >a i I960 ^Lc ^ I0" 12 x 230 

i ^^jJ Lq-uJ 1 V 1 Sj^L1 1 t a Lea * ^5 Lt-sj *— - 1 1 J Lu-uJ 1 ^ J Lc J ^^^c LxLeaJ 1 

.(5 JSL&) CI5 £14 il I 

(j i -i « 4 j < j j U Jj-i^s! (jjs (jJI n uJ I Sj£J! < rr ir^i 'A 4JiuJ.I 

j'^'ll IjUfc (^LvajVt Jal i^i ill 4j*_uj 
(jjs La-Aj (E. Wolff and D. Peel) kJ^uj i_iJjj» <jji J£ L1jJl>. £j-^> J^j 
^3 (j^sL-ajJl d i ni i (jL (^jjjJl ' _i La 2 1 1 J cLuLLajj-Jl CjLajVl 4iaj&ja »l 1 1r 

^1 jii 1984 j 1983 ^.aLc JMi. JlJLu^ iall uuX\ juL>JI 

(jlsLajcjVI 1 JJt j i n'^j .(16 jojSj £j>.j_o) Jji>. / I 0 ' 2 X 30 
I r jLsJLcVl (j_a I.". LIS JUS S-jiLjj-aVl 3jLaijJ.I cIjLjV^II jL ^L-ojJI 

jljJS <U OJj J*il lllj l 1980 j»Lc j_La t_y3 1 I r~ljJ 1 (jlr (_gjIL>J,l (jl-lj|jL>JI 

.(17 ^j>.j-a) «CLj_lL1 lj^-L<3 <■ i 1 I uj V 



jjoaJI ftJSuuuuB 1I19JULII 




(5) JSLS 

CjLl^s Jl n'ml jJka. ^L^rpj 1980 flc ^ \0~' 2 X 30 (j-tl c^iijejl (<u i 1 960 fU. ^ I0" 12 x 

.(18 (<u3j J-a-J-a) jJvV jjLS-a (j-a *!>g-!l ^ ^L^jJI JJ^uj 
(j^sL^jjJ! (j-o ^J>. 10 9 X 3000 J^e-l (j-IJ J i eaj JL3 (j^sL^ajJI <Lj-uU £j] JLstj^ 

j-lL! ( _ ;r 3 (_j^)Lj^5jJ! f«^>- 10 ' X 500 - 50 a a x u JlSj i Wjjj' oA9 

a ' 3 dun ill Jjij JlSj icLlojjJI jjliLUI ^J*-*.' L-oSHI 

^5 ^alj^sj 1 0 9 X I nj'j- 0 -*-^ (l)^ * l£>**^ ^J^Ls L-lX 1 

Cjj a" i ill (_yJ-II 4-ua-L>J! 4j ilaJLlI 4iLaJJk! dllj 4]fLal <j-aj i(_yjLuijVI Jgl uilll 

12 



UoliajJUg OljLuuJI p-ilaj «I«H}JI ligJti 



Jl) ^t_J1 4_La^t_o 4_] O-oLiS J-JI JsaLlalll (J_$j?e_a q] j J_"_U (j-°J • L)^ ' " *VI L&»-Ji 

cjl_aL>.j_I!j cjljjLLaJ! (Jim". J j v'-'" (_g jJI i^jJjJI t_Ja2JLi 4jSLjj_o^/I 
tj-tJ j j L><-! I (j-o j-"-! ' a ll 4-SI <i *im i d^l j~ i ^1 jls i3_^Lul£LJl.l 
^JjijL>J1 jj-* £3-^ 1 jla ijr s ( _^-£3L-£5jJ! A 1 1 11 1 (jl Lx-ij i 1 985 ^j^* ' ^' 

2 a La ! 1 1 j^>- O Wl 0 j_a> ■-■ a I Lai jJLa jJLl J£ ^ 0 , 494 j^tj 

■ La JL>.!j j»Lc ( _ ;r 3 (j^sL^sjJ! (j-o Lolj^^Li^ 350 «l j ■ La a 1 1 
^j_j3 w 1 c Jj j La u j^^aLt-sajJL) cLt-£sl_>J! ^jLtll! (jl ^£ i il miVj 

d alatXI ^jj>.V1 CjljJLaJI ( _^JajLj JjjLjSjj i^^-aLt-ajJ! JpLsj *jj La ^ £j>.jjjj 
£js ,_jjLSjJI o jut j j ui "run <>»-i3 . (jlSLo J£ ^ j 1" "1 n L^jl ^1 j J-U 

. cj Laij-uJ. I j a_oL«JI (^jIjljJ! n_ul£U! iJjLU! •c3.!<S 1 '' 1 

Clljlj i nil Cjl^jLK-a (_ygjLajX I (jlJj|jL>J! ^1 JL»jjj/I (jl lil! j (j-a ~ ' '^"'JJ 

43LJ3L1 O-oL^J nj^jj^J' (j -3 \jJt (Jl m~ 1 ul jJiiej OuoLi3 dJJ j 

ga * ) -(J-^-« (^aLt-iSjJI (JjjI (V 1 ^ (J^ 3 ^ ^ tl^J! j ijr^i ^-oL-o l£>^>*I 

3 Cj aj a CjLjjjj^jij JL^JI (j^ajtj jl KijJjjtjijL^JI » j<u-uLj CjVjjbSJI 
£_3j_jj njlJjjL*!! (^yJLu^jVI (<i3j-II * J ^i3 (jl<" J^-l ' n* jlj^s (j-^J i3 1 1 ul 1 ntl 



ljl^jL?e_a 3^La^ 

CjjLai (jlJj|jL>JI (j^s SjUJL>JI ^l^j^l oJJt jl (j^s (0-C.J-II (j^-J 
<— ll i-LtaJI (j-J^SLj (_yi «LSLjj_Zu dJIjLa L^jl VI ijj^aL-ajJLl «I^JI vijjjj j_La 
a ' i >lj^>.| CjJLrsJ (j-J-II jl_r»JI Cjj l"i tl CjVLs. (_>^a-»J (jr^J ij^Li-jJ! 

il^l cprf dUI d^JI m^U ^1 

SLjlS ai^UI jl jll (jiaJtJ JJ^JJ -^-O' ^ -5Lj»JI iljJlII vZjVLa. 

isLjJLkJI L^jjLiAJ (jjJ.1 i_4j£jj JLcLvujj .ajjoJa 3jLa sLi3 L^jLajj sl^JI (_y3 



_poaJI bJ&JUo ugJUII 



■ kagsej Jl3 Laj 1 Jiil! JjL^/jj Ciljl j 1 nlLi LgjSjJa c.^ILa!j 1 jK 1 nlL L^aLsOjlj 

jlcLjij ijL^IIIj (JjU! cjLcLj/ Jlj-Ia jiajsaJ! ( 3j- => <- 1 i in (jJaLLo (j-a L#j 

^-Lc i(jL*JL>J! (^JLc: j! ijL^jVl <bjjf j»L23 (jjJLl i-AL] (jV IjJajj 

. (Temperature inversion) «i_gjlj_>J! 

(^s! jJ! « !_a^JI (j-a d S ■ La j S3 1 La J-t£. (_gj!j^>J! i_!^LcuVI 3j_&LLi I uuJJ 

. dl^JI (j-a d rr « t — > 

jls j_UsjJI I juk jLa i^^aljJ! »I^JI (j^a JiM JjLJI *I>$JI jV Ij-tajj 

V I_l£L<j/ ^ La ■ "I LiLi^j^La -SjLJ! *I_o^J! (j **jdL? i3JLj^Ja 3 J-a j n" 1 nj 

(jV diljj ifl^JI ^ 3jLl«I! 4jjjJI L^jjJiJI a>j 5GjJI! 

1 JlcL*-£5 i Lxjsjj JU 4jj!jj>. «L>.j_} £_*2jjj (_paj^M ^t-La-m] Jjj-a^LLI c.1 ^$-11 

.Cj^JliJ a ,,,„ U *\jX\ <U_a >LaLv LxLJI ^aJ! oLSJa ^1 

j-LLJ j^UI ^-sIjJI *I>^J! jla ^jl j^»J! <_i}L2jV! 3JU. ^ La! 

1 -ijLJI «!_a^JI JJiitj^ ' 1 "II ji c LLaJLlI J!la J-ajij -SjLJI cj _j^J! 3 SjU 

(j-a 3JLa- j^JJ dilju l5J|3j i^jVl ~ La 1 ■■ (j£. 4jjJI! jLojIjj/I J-iajJ 

. jL>J! c^I 

jlS^ 1 1955 ^Lc jJ i t liiJia. La jUJI lijjlltl oVLa. SJla! (jjjj 

(j-a jJLi Ji^j '^LjI SJlC ^Li-jJI 1 . 'I uiaJI (j-a ^Lajj^ 4jL?- i .n 4_bjJk! 1 " 1 La «" 
JJLC L-UJ^a? La^ i3Jj JLA (jK 1 .1 (jx ^j^aitui 4000 La SLa j dil j 

(j 1 d ***'H jl_^j>J! ^£ jlj-UaLi (jK i nil (j-a 
SJj JlII >LlaLa 1 I 970 ^Lc ^JJ^aia 5-yJ-a ^yfl SJiLa^s Sj_*lla OJJla. J 

dJLujj-aSLII ga 0 ij^jjj-aSLII ga 0 3e * (J_aj>JL! (^L^jJI » )L_tiaJ1 (j_a 4-iL^- i n ) 

! JJt j a" t .il Jl^J . C.UL! jLieJ £js OujjSLI! J 1 10I (j-iLi jLc J^li] (jjs JjLJ! 
(j_a J-J-lJ icLLaljUa ^LjI d 1 . 1 n -^ ^j^ala SJjJjs (^ lajLu jjIsjJI 

(jLC^, (jx 8000 ^ 4jL^I 



UoliajJUg OljLuuJI p-ilaj «I«H}JI ligJb 



iSjubjI! 1 LuLaimJu <bVjj 2j<- LluaJI jjj,! cJajj dll j£ 

JLSj 1 1948 ^Lc 4jJ! jio ^ LjT SjijjI Sjl ^Ls. jJI i— iLxkll (j-o 3-ijii£ 3-iLa- 1 ,1; 

(j-o 4j ■ ..A~tl j<i^jj^>.| i_4^,LL4j 6000 ^c-i S-iL^I ^1 dJJj i^^l 

(jj(j_<iu£. (<S-£io (jy^JJ Li£ i(jJal 14000 jOjtJJLC £-ILj-!I 4jjJ-tl (jK 1 11 £j^X-a 



45 



£_)Li^a_t! (jj-l J_o (j-a 4-a3jCLtl CjljLiJ! i_£jj-><-! 

'.Jila 4i_LjIiJ1 CjljJLaJ! d)Lj^j-a 1 ^* q (J_<5_=»o JL9 

4_l_j_A w 1 c *1 ^-$J1 4_*ol»_a t ul j uill tfjufc w 3 -"j 

Ijt 1\ jG-4-i JL3 4_cSLJj i ^ -lC I 1 1 all CjL<-qAlIl (jjJaLLo 

4 j < n i l!ijl>.j Li^ n_ijiSLt! j^i-tl j» !jj>. jj£Ljjo I , 4 

JLljJI (jjiAj ^AtP' t^iatitl dltj£ 4-Lo 

ii_tJiSm j-J-tl (j-S j» I jj£_us 0 ,03 J^e-i (jyJJ J i aj 
Cxla 2 i ■■ jLta_o^/! 0L1-O 4 1 1 ii itl oJUfc ' " ' * ^"j 

^1 1972-1971 ^Li L^ji^iii^t^Lai^ 

.(19 



17 



_poaJI ftJSjtuB ugJUII 



I jl ' klUje-j j-o^l '"^i^ J * 1 a '— 'W-" 4 ^ 1 S-^' oJJt CjJL>.j 

t tjl j mi 11 0 J_A ^-Jljl ^ . . ^"j JU>. ^ 1 < ljI j uJl aJJb d 1 1 u \ Ojlj 

*Ltl (j_a ^ J* " (J- <> - :>, - 1 'J^ 5 ^' ^-* 3 ' " O"^ < -r ! _W J * 

.(jjljiLus 10-1 (^ic- (Jj^jJ! ilijJI 

jJa 5_al 1 ..I ^Jalj uM (Ji-b (^Jl L^jt-A iljjJI lj-& SjjJLII ^Lj>I! Jju»oj 
i*tj-4JL> 5_2JL«_a <U-a 3_Lj!jJI ^->LaVl (_,-2jj ilij-tl I j-d> j^pj LoJ-i^j 

(> £>LaVl 

: L^JLo ^^La^/I (jjs j-jj^ lSj-^ 5 ^ u^-f> w -k*tl jljL>J! JjJLso 

1 f J -' S J ' a ^ •cJ-'- 0 ' " ' I) ^ ^ o -0 -^ L - l - , -' *— ■ '^i>^"j iCjIjUillj iCj! jljjjJSLII 

. Jl_lL>J1 j^^j^/l 

4i_t2ItI1 Cjlj-LflJI ^ya 3j-u^ 1 1 hi (J_<3_=»o t ul j Mill i>J_A ^* * (ji ' 

t_-<-S Ijj ui II OJUt (jl (j- 0 -^i ijj^sLi^sjJIj icJLijXJIj idJLijJIj 1 JUJLr»Jlj 

.(jL-uj^U w ^ I Ll^JI Jal mi ill Clt^tlLi 

^jU" ijr^^ * ^ Mill jj^J^ (jj-^ L^L)-^^^ tlaJI J-ol ^jlII ^j^* 1 t-d^**i i"i 

4j_Laj_Ilj 4_uljlUI ' Lual ^jiJI jl nj^lj^JI J^l ^jlII iJJLA 4l!Lal (j-aj • «l 

. ^LiJ I jnt j ' ; ' <j" I 

) I c j .(jLs-jJIj jLojJI (j_o 4_LjLjt CjLlji^ (j^lj-JI o^*-t <j-° JJ^^J 



fl8 



i i 5 ! I J i'i'i 1 11 f . | ^ Q | | ■ J I " 





5jL_II 






10 10 x 8 




I0 10 x 2 




s 10 X 1 


226 _ ("jjjIj 


11 10 x 3.7 


239 ^ jij 



(jL^j_l dJJj JLlaj ^I^J! cUljjj^KIl i. ,\c I JjLtalj Sjjla 1000 3-a.J.S 

(j-o liW! CjIj itifj i^tiajj^lj JljJijJI (jjs (jLlLV! i_sVT dUj£ Jj^-'J 

! <j_a jULVl 

J-*-iJ i LAjlJI 3^>JI 1 - ' I S j La ( _ ;r 3 SjJtjVI J-C.L ajj (j| jj SjLc » LiiaJLi! Jjljj 

, ^a^l jt>J! ^JtjJI JjjijJ! (j^-JJJ jl A Wt (jlSLa (2>c !jl>. o^'- 0 ' 
1 90-^ _i "1 "1 mi 1 . ^.j . ^ ^ gj » mi U .sl^ pit d ) 1 ,1 rtLi ftl^JI m^ ^ ^3 1 ' " U 

.(20 j^>a) ^^uj^^LJIj ^^Ij^JIj 
2 j,r- 1 ; , ^tl (jiiLuiill ,j_o i^l, ^jjJI "-jl j Mill 3_l«SLi 2',l , 

(j-o Ltla 20 J^e-i 3_cLj, J£ ftl^JI [j I taj j«ja-iILj Jjjjijj iCjljLa_La 1000 
LlLs 45 J^e-iJ i(j^J-JJ^-JI JLuj/L^I (j-a (jjo 3 ,5 J iCjJj-jSUI Jj i m^I jLc 



^9 



_poaJI tJLSuuuuo 1I19JUII 





-.ill 




.1 1 1 


0.01 




0.5 




0.002 




0.01 




0.001 




0.5 




0.2 




0.5 




0.2 




0.1 




0.1 




1.0 




5.0 




5.0 




0.002 




1.0 




0.1 




0.5 




0.01 




0.1 




0.1 


AO" 


0.15 




2.0 




0.025 




5.0 




5.0 




0.1 




0.1 








0.1 





.(19 (Oj £-»->a)) ijjLLllI jLajJI (jji 

j»Lc jj^-f^-j^- 0 ^' *l * * =^11 o^L)- 0 j- 4 - 1 !- 0 L*-iJ^>- 1 <i I * < ^tt jjSJI 

.(21 j^j^) 1970 

^^j-A 4_lC LLcta c Lp» <J Lq-uJ 1 
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i i 5 ! I J i'i'i 1 11 f . | ^ Q | | ■ J I " 



^ 'I i a a ■ I J * i ' a .CjLaJLiU SjJLtlLa Lai i in \ ^jjj ^' i a a 1000 L^J 
.^jj*.*^! j 4_u JjlU i "'I c I * i aJI '"T^j-^J , 2 A I , , ^.tlj , ;|| 

4_LiJ-a (35-^ f^^ -1 <-*^La1 i ■■**'" iJ? jJ!j t^Jl ' a 1 1 CjljlJu 4Ji]L*JI t ijl j uJI 

. 3j_aL2JI 

I j j a l_£j^>.| i ir-i ^ flla * a jl^L*. ( _ ;r 3 t_jji>. Oua-iai dUjl£ 

iiiJj^JI 4-£,l i ir-ij iL-i LaJI i J_jJ_>J! 4-g.l i ir-i °.JiLa d rih-^e-a i ir-i 35t^=j 

5x. I i i r-i j i jujl>J! SS[ i ntl cjLj^.j iCjIjIj i nil I i i r-i j isLuj/Lj/VI cjLy LajSLIIj 

. Ltj_LCj pJLa-i "VI 

4_ljJljlJ,I Lg-al— i »j i^j-jI i^i U J i a a I j j " * " o' j I CjjIS (jl 

(jinjjj t^jl i a t 1 ijLio *>La-i 'nr> 4_cjJla (jVI C^sej-ual i4_ujjjSLI!j 

4_LiJ_a * i^_L>. «3j-Ia» 4_aIa_La ijr a ^a-t^aJ t ijl j gJu Jli^l^-ll j^l j J la i j 

Ji^>*J ^JL*J IjJajj tC' r a ( oVI £jLt-a_a jj.fi J-±^ ' a rt J^>*3-> t -^P* t3j-ALaJI 

^j^a ' a ^ j 4(^_l^JlJ1 Ci r a ( "VI jl i» i ^IjjJI ^^j-Lc *>La^t^s ^ ala *t I &JJb 

I j'" (jr^J La (j ta «JJ i L^aljj! i-.Ual , , d ^ U> '< 1 1 ,>jLa ^^a 3ji^>.jJ,! jL*jI/VI 

4j ^USU (jSLIj 'J^~^ j^iVhi <>a Cj^U! ^I^^J! JJJLj OjLiljj 

J! olAUl Q^LaJiJ (jjjJI JLaJ(J! 
Cj L-jLa-tJ 1 a * * < i 3> I ' aJj (jr^^ 1 ' ^ Q * ' i4_oJLL>JL1 <Lijl x a jS L!l 

. <( ^ r $ 1 1 ^oJLlJI » jajj/Lj i_ajjLjj i juu L^a ^G^. 

lilli CLiJLaj Jj j i nVl Jl^Ia 4J (jjj^sjjilj V rQ-gjf l-a^ iCjI uilll iJJLA (^ya 

Ijl^J jjjJajjijj V cjLiiill i>jL^j (jiJLaL«JI (jl i ■ t— Sa J^utJI cjLcLj/ *l_Lil 
.^jji.i? i La 5a S^Lu, 42 (^JLc jjjj V SjI VI ii^bJI ^ g^JJI 
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_poaJI bJLSuuuuo 1I19JUII 

I , , iJ_aL*J! I j^j . Uj^t I p | ( ^ LJLc (jj^Lj ^ ^j-^H o' *1 ^JjHI 
J.aljiJ! cLaj^s L&jjI (j^ o-'^Wj '*^J>6^ *l5- s J (J< + " (j^-° LaJ_t£. 

La *■ ' » 1 > * ljI^ Mitlj ^I^JI Cj^Jj (jl (jjjJilLau (j_a i-i-JLukJ 

(jLSLt-u (jl ■ -^j t 1 . ~j ■ i^jUaj-i-aJI ( _^>j-4-i (jL_ujV! <jLt-£5l ijr s 

.(JLij>J! jl lJijjJ! (jK 1 11 (j-a (_psj-l! I jl^j SjL^5^>L! LUsjjj j^I (jJlM 

(j-o J-J-J-^ <j1_L>. J-ll (j I c l ^- t i>^' CH^' . ~il j^l . VI jj_a (jl-JJ 
(j^s-jdJI (j-tj 3jl£^a 3 1 1^1 i_dl_L& (jl Sj^titl CjLjVjJ! (^-Sj iS-ujjjVJ JjjJI 
(2>-jjJ! (jl-J I Laa-i.Q-3. i4-jjJ! (jLL>j_<jij 4_iL%aVlj j^L?- 1 "It > n" ' mU 

i_iJI 4-jL«-j^Lj (j_a Lo Sl_3j (^JjJ (jus-jdJI (jl I 21j 1 1 (j- 0 ^ 

jd^jLSj (jj^J -5>3 80000 _J56J ^ i-U (j-a ij»Lc 3jLajII CjLjVjJI (jr-l V l"l 

.5jjJI (jUi^uj S_iL%aVI i_u 1 H i 

Jl^jvj (JLqJ L >.1 £j^a Ij»_l!L^ djl-iji ' a> VI i>J_A (JfLa (jl ^3 t f 1 mi Vj 

SjJejVLi mj_j*J! >l cjjJj (jijj (jLLsj-tJLi 5jL%aVI (j-u La (j^s 4^^Lc 

njljJaill jLicjj 4jjJ! (Ji- Jj (_£ jJ! tl^JI ii- i^Jj (jli- JiHil (jl jjiJIj 
^1^_^JI (jLb (((j^_j_oljJL)1j-tjJ1 )) j (((jjj-jLlj-LjJI » '.(JlLa cLtisj-t^a jl^_a 3j^t_)L)J 
A i i 1 11 U i_xj|j_iJI (jjs Ij-JJ^ I 1 aj| <GLJa ( _ ;r 3 (_Uvaj g-jl LaXI (jLi-Jj Cj^HI 

3 yxS\ :Jla (jLU jjJJ 

. jijJt (jliaj 1 .it diii 11 U jJLlj i41lS1II CjljiiJI 3>it->i (j-a j-JJ^ (^Jl 

I » 1 1 1 n" (jj-^^ (j-tJ^**t 1 11 1 i ii^/1 L^LjJl (J!la (_^jj>.^l t tjl^ miTI ^_y3JLl i-iIl_LAj 

l. . 1 1 nj (_gjJ! LSlaL ntl jLii. Jilaj i(Asbestosis) Mjj_a_UaJI ,_p=>j_<u SjL%aVI 



52 



i i 5 ! I J i'i'i 1 11 f . | ^ Q | | ■ J I " 



(Silicosis) .(j^jUtill Jj^/ (jlaj^j 4jL^3*^I 

jj-J J-JI *Llg I * ' all Cjl Ml rU <JL<3X. (j-\_] * tjl J uill jLn j $ 

w ' J 1 1 «l CjjJj j Laa. ^1 CjLajSL>J!j CjLjLiLlII jj-a 4jjj JL3j 

jo^j-LlI! JLc-C ■ -*vl ta_ll (jij (j_o j U*. 1 1 jl jjJI j! ^psLajs-Vl SjJejV 
Cj I_j_i^ojJ I a « J JjjJ! (j_a J j j mil I j Jlj^j jJsj 

<^l oLLLo^Vt jU^I Sj^Us Js^l J^l\ oLljjJ^UIj 

. Cil i ii i ii jJ.1 tfJLA JlLa <jlJLoL«JI <Lxj^5 
_i1 ^ q II <a i ntl j»j^pjl «L>.j jj 4_jJLuL>. CiLjj" i n a Lhi-^ ' ■» -^'j 

J< ■ . ■H^'jJ i^l^j^l Sjjjtlo 3jjU! jljll (jV dilij i^^aJI dl^JI ^ Sj^LU 

. tfjj L>o C_t^t_l V J-J^Hl I jj-* ^J-*-* l£ ^**' ' " a * rt 

lJ £ LtJL>.J CJJL>-J lil jljll aJJt (j-a 3jL>.lj SjLa j3l JLJJLr>o J^j i n_l JlSj 
«! ^Jl 4jL*laji CjJL>.j I jl jl jll i> J£ jj| <t3jj>-a t ,i tr\ji (j^Jj itl ^-11 

. JLs. I j C^Sj 

4 < i"il (J-«-aj J^c-b JLS -il J-U 0JL& (_>^utJ (J^Lajj JlS dl! j£ 

^jj (j-o J^-l i Ujl->. dllj ,j-a J-^-y '«! >^JI ^i^J J-i-''-^ 1 J* (J " " '"'^ 

<U (jlsjjLu j»Lc « ( _ ;r <Iu sl^-II ii^JG q\ LsjIj ju>.lj q} 

ii^JjJI (Jjsl jjI ' a (jl j^jjII (j-o liil jJj i*Ijjj/ JLs. p jl ' ntlj 

,jj>.V -i>^ (j-* ^ ft-uiXI ^^"i i nil ' iL * a ^*- 1 *^ aJJt ^ 

ii j l"i It 4 i j i nil jl jjiil ^ j'-^" Jls. £->^>J (jl tiJJ j (j-o ^-Uajjj 
j«uj La SjLcj .(j^l (_j^>- LJj^ ^ 3 3^*^' i-£iljjj 1 2 J j « i a 1 1 4jl!Li 

^* 1 «L»_uj La 3jLc jj-a «L) ^ o i ii U w < ^^Vl J_>JI 
CjIjLaI uiXI (_>^utJ (_jJl Ijl i 'ilj it_)jL*jJI CjLiI (.j-l^ <LiL»*XI t—ijLajJI 

. jL>JI CjjJjJI CjVLs. (_>^ulj I j~ tj ~- *vl " CliX-i (j^ill £ Lj-il -^i' 



5J 



_poaJI 6..I.S.U1.0 ugJbdl 
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0£y* .\*» ^ 
W$ %^ IMP 

I jXtj , tjj'J 6 - JJJ^' a JjJ^ISLSI CjLj^JJl JJiJIJJ 

4_j_Lo* ^Jl_A pLSILuijq j 1" »" (J I ^>.^M (■ ■ lr t ^j,-^^ 

Sjj tS^^i ^ <J1jLjSjJL1 oJ-A (jiajuj jj« (.all 

-(jljjjiJIj i I 2-(jjjj_aJ! Lt& j^laJ! (j-a 3jj (j-a 

I (j-o ^iiljj Sj^c w I c (_g^IL>>j Lt-L<u>. L^-iSjj 1 1 14 

CF CL 3 CF, CL 2 CF, CL- CF 2 CL 
freon- 1 1 f reon- 1 2 f oran- 114 
3j!j_>J! cjL>-jj cjljLc. jljl! ojut i. .If Ij 

dlljdj i ■ La « i aJI C^j>o 2 tj ^ , ,, . Jj , M *j t 4j.}L«J! 
O I j j r ljr £ J .>! j_<t£ J til i ill L<t£ i4jJj_Ltt 

j I iCj! juai! j^tj (_)-«-><j (jj^II iJ-i-^J^H^' 

j i""i n dlljuj iJjjjiJ! J^'jU ^L}! j' 'J * '"'^ ' 
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_poaJI tJLSuuuuo 09JLJI 



i jt 1\ LaJI CjIjLuJI sl^^JI CjLj^jJL! aJLA j 1V1 i" LaJ_t£,j 

7 j se 1 ^Ltijj! w 1 c j i^l j**< t oVI 1 ^ J * c j^^paj^/l ^_Ia-m (j-* '8 

»Lc j->«JI (jilaJj (jjJI Q^-ij^ Jj>^ JU->^' ''-^J- 0 £ Lj-4^ 

La »" j <Li^jL>. 4ijjJaj LgjLujja. (J^eJj i(j u <i i"itl 5j 'I LaJI ^ JlX ■ nAIxll 

jlj^lSLII CjL£j_a (j-a JjUl CJ^tJI Sji^Iaa. ^1 JjjJI (j-o J-J^ (j^^ 

i"/.30 3 j in 1975 j»Lc j_Lo I j -^1 *'»! ^j^-^ k^jljua iQ^jj^ jL>>^ 

j I uuJ a ^ 1 ^> al JUs- JLjJLaHj O-aL^J '(jj' J J'n uU CjL^jJLI iJJLA (J I m" 1 11I 

. 1982 jLLa j>juii 
-ilj-*J 03i>^ JUJ^ *— ■ '^-^J -0 (J^ 1 ■"' ' CjVjLk-o ijJLijtj 

^_*_ol <Lj_Lc ^JLLa_] ^LUj ^jLj^-LjJI jL^. 1 * a ^^ > ^1 o ♦**( i nl L^Lu ^yz 

. jjliill jjKtl t^yle. ^gjlbej V - La;iL> (^-Aj i(Aquasol) « ir^il 
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IjJLojJLj^ 40 J I 0 La ^LflJjl J-^j t> ^i-Il 

5 ♦ m,V1 j_j_jLlJ t£j-^\ fJ J-^-Jl iff-? 



o 2 > o + o 



o + o 2 — » o 
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_poaJI ftJSjtuB ugJUII 



ijLtiiX! ^ya j-Jj^ ^,JI L-JLft-J 1 O I 2 tla (JJUJ^ jri^H O a ^ * L5A9dL9 

^Ja_*_u ijr ll ' aj 4-j-se 1 ■■^* -tl J^js d * lj 2 1 <Lj_<i^ 3_}Ljj-i ^qini ^$-3 

j I -1 c dJJjL^ jJiJjj iSJLlsjJI oLolSLII (_>a*jJ SluIj^JI JjsI^jlI! ^ 

jLojJI ^1 jjf jj^o liLlj j-i-C. (jJI f\ jJLlI 3 I 1 11 1 1 11 '(j4j 11 tjM-*-^' 

i 679 1 j»Lc 3 j 1 n 'ij-aJI jLusjV! a j HI j_jj_221I ^ «L*. jjaj 

CjLJLoX. (_y£ '/9 0jJu5 a 2 ' ^1 liili i'/3 tfjIjJLo (jjjj^' sLajJa 

. jJL>J! ^jUaj-i-uj 

^£ j I ta '" <-_ijl jjSJI (j-a Ijjj£ (jl J-><-i lil! jjj 1 1 ju i m 4 \A e i (jj^-J 

^JJ (_i_jIj mi II oJ-tb ^ » j i^Jjj jJsj t <l ajlaJ I oJUfc Jti^. JL3 tl _j^J I 

jljJil jtukl (j_o Q^jj^ Jj^is JJ>^' '— '0^*"JU-"^' JLu-ul^l j-fud^ 

. (jjljj^l ^ ^ . J-^ 0 ^ <- ' 1 ' ll" (jy^-ll 

CjJL^t-i OJJJ^' ^— 1 ^^>- > • (J^>^_^lJI JLu-ul^l CjL1jjj>. jj-u^^Hj LaJU£,j 

NO + 0 3 * NO, + 0 2 

nji-^XP-JI i iiKl *Lio.l i^JiJj V I alJI I jbt (ji > U ^ \l 1 1 (jjsj 
(^Jl idijjJlill Ju i .1^? jjtj i J_uj/l^Vl oj-it J^l (JcLalll lj-4 ^ J>=jj (Jj 
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Jl.£,1 i n" jJs (Jjal^£. ^jj-Aj ifU! jL?e_lJ (j-O^J^IiJI Ji_u_uL^i (j_a ^^t-ualj d i i n \ 

. f.\ ^>-^\ a JJb (jjjj^l 3JLla (Ji><J (jr^- 
Lllj-uaJI (j_a ^> J - 0 ^^ lJ^J J-*' ( ^ je j j 4_j£Ljj-al 4 j o i „j cLL>J O-aLs Jl9j 

qj «j xlaJI j_^_pJI (jl '-4_ji «L>- I 97 I LhJ>-" C^-aJlSj i« !^J! ^jjs 

^Lb=j j-a^/l (jlj 'U3r!-^' (jt^ ^ J^tj (j-II J-*-^ *'>$-I' (jr^ j'^*-^ 

i iUg IjHa^Li^ 21 ^Lfljjl ^Ir j j LaJ (jjJI CjljjLlaJI (j-a SjjUa 500 ^1 

Jj i^i^il 3 i i .i 30 SjJj i ^i>^ i .itl jUajlj^ 3300 5x.j . .n (_gi i^La 3 
(jl (>jj . LLlII jjJ! oL2-lL «LU jLkj (j-o j-i^pJ! I jut Jla ^1 

I J**' *j I 3 rt JU£. 1jL>. d lj*< Cj1^j->JL! <?JLA (j_a O^-^JiJ-^^ JLu-ol^l 

. CjIjIj 1 nil Cjl^j^ta 'l£J-^ CjLLa^ta (^^J ijjL^lil .JjjSjJI 

j-j-oja (j-\j>. j^"_Ll I ji_u_ol^t £-o (j^jj^ jij^ls jij^ K 1 1 cjLi^^o <-d^**( uijj 

U 2 lj (_j-£3 liiljjj iCjLAI! <j-a j_u£ jjJa ^->Li£j_U -OJUJ^' sLajJa 

j_>JI . - < I " , U Sjt^LuaJI «l_a^-JI CjIjLu I jIi-wij iSij^Ja 3jLa «l_a^JI lJ £ 
18 j 3e 1 ^LojjI ^ I C CjLl^j-U (jjs (j-tj^ 1 11 X-A JL>.J J^J iLjAjtil 

4-ljI^l2JI (jJoLU! <jj>^ 

4_lJtj_aAlaJ1 (3^^ » Uij \ j-uLjj (j^Jj^ Jlj^l^ Jlj^Ktl CjLjjjj>. ^* * (J^t-tJJ 
j^jJI d U j ,-, II jj K II ^lilji ^j '^'.' d J ta « a iLlL«JI 3->JI 1 " 1 1 2 j Lj 4j^2JI 

.(jjjj^/l £-a dllj Jiju (J^Liu 
«j «LijJLo JLa^, Ji^j 'Ojjj^' 3 K ui j»3J-Jt ^L«Jjtl ijJLukj 

JlcT <Ll3 OjsJ^ Ojjj^ ^Jj^-" 3JL»i! j-ojJ^o 1980 ^Lc SjLalI.1 djLVaJLi 
250 J^e-i I J Cj 4£X-a ^jis C^iij id K 1*1 U aJ-frf ^ I «JJ (_^-!l Cjj^-c-jJI (j-a 3j_u^ 
(j-ijlj , el flXLaJU JjjJI yLft-Lc (j-a JJLc I J T 1 ~' ( _ ;r 3 tiJjILZulj i ^~=-J 

(jlII 4_pJI v^jLoLSLII (jlc- '^Lp- 0 taj. tiJLuk (ji (jic ii^tjJI tfjbt <_<lc I 

.(jjjj^M «L2jJa (^yi Jo^itHI ri ill (_psjVI i ii (-;r i^. (j~M 
(jjljj^/l <L2jJa ( _ ;r 3 (_>-a2j CjJlxj (jl j^jjII (jjs 4jLa Cj^tjJI tfJ^J I 2 ■ Lag 

jLuuVI j^O^/l lil i^LajLSJI 3ljl?tl c-jljimll JMi. ^ '/.I6-I0 jljLlaj 
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_poaJI bJLSuuuuo 1I19JUII 



CF2 CL2 + o " * 1 "J-" 3 



CF 2 CL° + 0 3 



CF 2 CL° + CL° 



CF 2 O + CL° 



CL° + 0 3 



CLO + O 



CL O + 0 2 








CL + 0 2 









jLj^j-a jj-* L^JjLs-i Loj jij^I^j j^Ktl CjLj^J. ■ a sell 1 1 j-lC fiULjj 



• ( 23 t^>°) 

L. B. Callis and) «(jL>-jLjLj j (j^jJ^nL&j^j ^pJI CjLiLuJI ^« J UlJaj 
SjLj tiJLLa o^lfT =bLa t (6 JSLi) t (24 j_o) 1 1981 ^ (M. Natarajan 

lilta Jjtj OJJla. i ( 1 970- 1 962) SjlU ^ ojjj^" cr^ 5 ajila 
!jj ^oj 1 1979 ^Lc (j-l^- (>-?• 1 6-° £L -y_9^J j^-*-" '•- JLa ''^ O'V olp' 

. 1980 j»Lc <bl JU j-Lo <_^aJiiJI Ojjj^' 4-2-lL j-J^JJ 
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OJUjUl 6JLJ3 elj^JI iligJb _pl 




(6) JS^ 

Ja ^Nj^ i 1 978 1958 ^ Lc ^ S^IAJI ^ LLJI ^>JI cj! 5_Ja ^ <jjU>J^' .hH^ 

iiK aj II ulP' 3>l3 *1jjJl>. 1 1970 ^Lc 1962 ^Lc <jjjjVl 4 j ^ ^ 3jL) ^dLLa 

. 3.}.$^ uwj^-" -m-^' ur 1 ^ Cy* -Ai^J cr^ osbs^- 1 J-^*-* t^^j - v 

- ijJ^J^ _3JJ-^ _9JJ"^' ^W^H 0 AS^J (jr^ Ju Jljjj t*Kfl"t = 

. (24 ^>.^ja) , LitjLj*.^ jj^jj^ _9JJ-^ _9JJ-^' t - J W-0-' a Ai^J ct^ u_9j_9^-^ ju j_ti i * K ^1 = 

British Antarctic) 3-cj_a-j*_o ,j-a j>!o.LJI ,j-a 4j}1j ^La 1985 ^Lc 
cjLj/LulI! (jiutj «!jj>.Li 5jjjJI cj^»_J ^LLajj-J! q «\-r oil 3jljLiJI (survey 
(((^yJLt j_lL>.» 4ia3&ja (^yi 4_u^i>J! aLuIa-al I 4_5_La_U I 3-5^ OjUJ^' dJLJa (^i^. 
2 S La i 1 1 ojut ^ j^ujJI 4j! j-Aj i^Lc J£ (j-a j-J>£l j-^-" i_y^ (Halley Bay) 
jj>.j_a) i(Nature) 3JLa_o ^1 3JL-uj ^ <Lc.jjij>J,! e'jjt cjj^cj cjj uu jjaj 

(j-a-aLuj Oul^ ^jj^J! i_.ila.SJ I Jji^ Ojjj^' £ ^!-*^ cAp ' " J '(25 j<i_tj 

^^(^LJS^ jjj__1J_ljl ^(1985-1 979) 3j___IJ>U j^LLi J£Lij 

(JS[ ^__ojjj . (jjljj^l l__3j j<s__L> Jjlj L»j_t i— Laj3 ijj-ila-SJI £_ojJI dJj 

(ji-jj (j^j njjlo-Lill i-g^ig J i -*»*»- (7 _)___/) __1L_1I __jL<-lJ! 

^L_. _yi>- 1970 j»Lc j_Lo lj g " i ii a JjiaLLU ojjb __3 Ojjj^' (jr-iiit (jl 

. 1984 

(j-o (jJaLiJi! Ojjj^' . ~ 1 1 ^ . U (^.3 ^a-5-lJI ! JLA Ji^l JlSj 

»l Lta-flJI »l .i lr (j^s (Kruger and Stolarsky) «(j » "j^j" • "J j^-±^'> 
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_poaJI tJLSuuuuo iligJUII 



300 



1 

1 



200 ■ 



1960 1970 1980 

(7) JSLS 

^Lc (jjj BjJJ 1 . ^ ^ ^ I960 J_La tj_9J_9^' <_J^ iJ Q ^-^^J (25 ^«-9j £j>-j-<i) ( _ j jL|J («-"JJ 

i*I^JI j>^_4_c oiji^' jlj-a^j ^ J m'w i " o-"^ (j^uj^jJI^ - 1984 L;r j^. 1970 

(j-Cil LcaJI jyll I jUS'tl j^jJI jj . ^tl jjiutj (JJ^Ia <2>c (NASA) SjSj^xVI 
jjjijj^U Jaj!j_>JI ^Ua-io <i 1 nU j_oLjj^J! (j <i i<i (Nimbus - 7) «7 - (jj^-la-u » 
«Sj £*-j-o) .(TOMS) ^Jl j^aliJ.! j (Total Ozone Mapping System) «<_yKJ! 

.(26 

Jj^-j (jlc 1 1984 ^Lc ojui-f ^jJlII ijjj^II cJj j^j 

i>J_A '"'j j tag i^^-jj-L^J! ' _i la a II <LalaJLa (jj^ Ojjj^' <j-° l^ 0 * ^JLjifl 

. U j -» j (jL^ jJLa dJJj 'wT'""'.'^ jijj-uV! q^JLILj 5jjLo 4JLL1IU 

. (8 JSLi) iji^ivj JJ 1 13 ^ oJJt f_j£ j-^t> OjU3^' 0-° (J^ j^J-* 4JLLajJJ 
w c I * ' aJI j -1 all d la 1 til ^ 5 La * LI (j-oAj j^-t-a JaLdjJI 3_}Lcl J_t£,j 

(j! iJ-aL£ ^Lv 1 <j4i^' JJ '"^ JaLZill jjij 1 1985 ^Lc j-i^j^I ^ 
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j>j-4i (jja cr^pj '(27 «Sj j^j- 3 ) * ( 1 958- 1 957) ^jjJ! (^Sj^^jjJI 

jJujUi ii_Ja2J! <L2laJLa ^1 Ojjj^' ' ^Jj- 5 (jr 3 ^W>" J-*- >,J J 




(8) JSLS 
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_poaJI ftJSjtuB ugJUII 



4_j_jJa_2JI 4_2Ja_Lt! (jjj- 3 4j? ''"J w tla.2]| JjUI (jLa i^iII J i a^ ( _ ;r 3 Lai 
(jj^ ^i-^*-" J-?^' CjLaJa ( _ ;r 3 (jjljj^l ^J-C dUj V-^HiJ i^Luj (->.tl 

J .^Atl ^ 2j->- mAIxll Sti^l t-jLjiJ 2 alaJLl I tfjuii 

a « J ^1 J-i i J jj LaJ I w ■ LaJLlI Jjill *J-^ (jr^ * <Luj <->ill 4j JaJLlI 

"j^H ' J ^ L i3 '^^ij^ ^-SdJ-^ 1 O^jJI JJ>^ <J^" Ojjj^ 1 ^^H- 

'.(j^Jj-laj (^A- 1 ^jj ' ^5-! <-i!Lukj i^jVI (j^o* 1 J^J-« (J-"^ ^^j a ftl 1 Jlj^j 

cL*_uj 4_i£. Lila_i-a 1 * i\ i ( ul i ^ r ll (Jjjj^ jri-^H Cr^ O a ^ *^ ^ JLA Jl3"*"^ La_Al JL>.I 

(JlLa i^jL-uJ^M CjLLsLcuj (j-* «L=»oLlI! t uJI o CjljLiJLi ' - ' 1 3 ■ la Cj^oJj 

£j>.j_a) i(Solomon) «Q^ajJjjj/» ,j-a J£ L$J ^La CjL-uljjJ!j ijll^tJ! liJJj 

J£ ^ jL3j i (29 (oJsj j-j*.j_o) 1 1 o $ j'tjL«-aj (Mc Elory) ((^jjJ^La)) i(28 jaJaj 

CjLl^j— a a * i 1 ^1^_^J1 Jl)^_Lj (j-* (CLO) Cj 1_j_1jj-j>. ^Jt \ J 

i(30 £-»-j-o) i4_ujL«_oj (Callis) (j .i j IL^» Jilo (jj^i-T »l glr liJLukj 
(j-c (jiaLilj c_u5ej <Lj I (jjjj i (NASA) "i-i^-I yL<J! (^yL^jV ii^tj j^j_<u 

Ojjj^' j-f^H ij^- 3 ^' i-ilj" uU (jr^JI ijlxuiJll (>a*j 

(j,!^ uill JaLij jlj LiKa 1(J ,i g Milt JjIjJ! JaLAill Jlo i ^aJLI LlLlII SxtaJI 
J "~ '-'J 'J-*^ ' "Jl)»^ ^-iLoJa ( _ ;r 3 I , ^.j,^.^ (NO) ij^-OfjIull J j i ii^ I jlj 
Vj^cjs Ojjj^" J^ 1 ^-=^3 .^jU^tl Jjill 3j^3 *Lul ' _JaSJI ^jJI Jj i .i^Vl I jut 

t_JaiII OJljj^' j^i^H cr 3 U a ^ '(JJLuuJI I J-A 4jL>.^LIj 

S (jLi_uj^M ^JjlS jj-* Ltlaj-a 1 » )Lu_o^ 4_L»_j_Lla t i\ i tut ijr II Ji^ju ijr J^_L>J1 

f\ La^JI C L^J-A «Lt^ O^jUjIoI i I 986 jj^jjLo JUoju CjLLlA 3 <X£. C^-oL^ 

(NASA) SuSjj^VI 

CjLcLu^iJ! jL>oIj iNational Oceanographic of Atmospheric Administration 
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.Chemical Manufacturers Association (CMA)3^LuijSLI! 

Mc) ojJijjjs <_l!Lo» 4iaie_o (jjs CjLijJLi Jj^-M J-" 1 -*^' 4Ja3» ' " ■ * i i a3 JL3j 
^jlsJ! i_tla2JLi (Amundsen Scott) . Qj-t-ujuj-a!)) 2 taae * <j-aj i(Murdo 
dJJjl£ i4_2Ja_Ll.! Lj_L«JI j-J-J! '"'I 2 lis ^ ojjj^" j-^P |>"L^ 

(NSF) Sj^cjII CjLjV^ILi ((^jJjJJ 5_lLaV| 3 m-mjJt,l» Sja-ml^J SjjLL O-ua-uai- 

<j-oj n-djjj^-u 5jlaL>- <j-a <L^L>. CjI jjla J-a-»o National Science Foundation 
i_al (j^jtjj-i^j <j-"L^ (NOAA) .-«IUj-.tl j ^J! jj SuLfcVl SjbVI 
iNO (j-ua. jijUi! I j-uj/l^ij i0 3 ojjj^' t - J ^i> J3 ' • J-"- 0 t - 3 ^>*^^ (j- 0 £ *-^ 5 ^>- 

i_ij|jjiJI (j-a dJJj j_lCJ HCL dJjjjJ^jij JL^J! a 1 3.J iHN0 3 lLL^HII jics. 
JLsJil<j/l (OjJa-uJ 1989 jjLcJ Jjl ^ J^juU! Sj^Lj SLlsLojI Jj£jjjj_i JjjJI 

•Ojjj^' 3 SjLuJ 1985 ^Lc ^ JlSc MgjJI 

(jjljjVI d j 1 nt (jji LlSj I 988 Jjl-y (_y£ 4 J 1 11 cLuLti 4cL«j>. 0-aLfl3 ijjlaj^/Ll 
. ^jjl 0 uJI ' JaJiJ I <J^>>J JUj i nil ^Jl <a mi ^3 ^jj^ 

Airborne Antarctic Ozone (AAOE) «5_lj5_L>JI 3_j_j_taJL)l S_SJa_UI ojjj^ 
3x.L«jJ! a'jJt ' «j . ^" c^»o j-^>jj ii>L>oV! ! jut ^ Cj^jcj *!jj>.Lj Experiment 

^j_a SjJiLLs 1 <i lts1jL>.l ' ^ q 1 ' "2uX\ 3j-^J>.V! jj-* j-^-*^- 1 4 O^H^ 3 

(jjs (j-^J (ER2) SjjUs 
^JjV! 3 jJUaJ! C^aLaj .a-jJU CjULijj! ^ ^1 (LL2) C^l jJUa 

Lg_Lj_i i^^j-L^JI c—jt-La-SJl cLSJala CjljHaj \K 11 (j^s 14000 

OjsL^j 1 1 j . ..A i sLSJaJ^I (jj^ jILoyLi^ 70000 4jjlilll SjjLLaJI O-oLS 
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_poaJI ftJSjituB ugJUII 



jjiJ! ^1 SiLus'^Li jij^is jij^lSLI! cjL^j-oj njlfuilj ij^ISLIIj 

CLO Jj-LSLII i_t^j_a d j 1 11 1 jjj L*-'^ ' Lj° iA*- (jJJ £ *-^ 3 

.(9 JSLi^L^. 



•J 0 



1 

o 
u 



0.56 
0.40 
0.24 




3.6 



'1). "L 0.84 
2.4 g _ J 

J O 0.48 
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0.8 -s d 

■3 




64 66 68 70 64 66 68 70 

(9) jSL-i 



I JU JL9 t 1986 ijr 5 djlr L^j_Usj j-*^ g y * ^ 4_uj_L>JI 

, 4jt jj_l>J1 i_-<_LaJiJL) clLa_pe_a 4jr 3 ^J&VI j1jL?c_)VLj 

(j! jVI dtjj Jl^j 



66 



OJUJlUI 6JLJ3 elj^JI iligJb _pl 

(CLO) jjiSLI! i_£j_o jf SjjjJjlII itl tfjuk cJ- — jjaj 
National (NOZE)«5uUVl 3ibu» ok Of US' i LkJt CjIpjU ^ 

jls (CLO) 3-x.m j j! "J-LJJ- 0 ^l- 0 " 3 U -» * S-^jlSII Ozone Expedition 

i ,i (jl I j i u-Aj 4jjlxII aj-$l J)." " Cr^ ' (* Cr^ V t - J - 3 '- 3 J' 
.(^yjjj^J! ' _i La 2 II lJ £ UUJ! J-?^' '"'I Sola ( _ ;r 3 (JjjLuoJI j»L«JI 

2ji..iU .jl^JL! aaI (j^a jus-! j ^a, (CLO) j^KJ! c-£>a j! jVI oZUll jjaj 

liJJ j ~ , (jr^ (* _W o^- tuJ '^' ^3 * 1 (JUi^ JUJ-^ JJJ-^"-" 

«Liii ojjj^' 3_j_uij (j^iri-^- m o-p. i (9 ." .) iJjjLuJ! ( _ ;r btil.! (jjs 

.^>JI ^ (CLO) j^jj <ua jbjj i^j-)! 0J33J! ^ 0 jUrttl jUill 

CjULl^JI ^-q^e-a <JLtC I jc jJj] I 988 (jjjjLo 

Ojjj ' '''J' SjuLIaj ^j-23j i(Ozone Trend Panel) j«u-uLi ol i u . ujX\j 

j i (NASA) S-lSLjj-o^I r* all 31ufc 3^>»»4I ft > J '<j-JL>J1 

(FAA) 3_iUVt jl j-ikJ! Sjblj i (NO A A) v^Lia.pJ.! j > tj».Vl i^ljjJ 3_iUVl 
United (UNEP) 3* nit jo-aVl jjsLjjjj i Federal Aviation Administration 

. Nations Environmental Program 

a jS- 1 <j-"Ll3 Jji jc 1 985 j»Lc th!-*^ ol°> JlS ^ji^JI • . .U^tl 2*\*;« 

. 1978 j»Lc JLlo I j i ..a; 2 2 La ! 1 1 ^yfl ojjj^ 
i>J_A L_»_a ^J-^-jLj cLlLIx. CjLLlA i_dl_LA (jl ■ fc* phJI j i n^w 

4j_Ljt CjLj_l^J! i>J_a (j-ulj i4_i2ji>JI L^jLuj/I ^1 Jjj^jjJIj 4 IS i"iU 

(j <i i>t (GRID) I &j \l . ^ 2_JjjJ| oLaj U oil SjLcl^ O^l^l (jlII ^-aVI 
ijjj^j-u ^ j£tj_o 4j>i!i LJla- Jl^-jjj i(UNEP) 3 m It SjubjII J-ol-ijJ 
£Lj_j_jJLi d ^ I 1 1 CjLajU U JLi^sjJ d S, j i"i jc 3jLi£. (j-Aj idJjS-iLij n fljJL>.j 

2_bjLjj j-Sj-II I j-* (<u^5 'cr'j^' 3ii>liU! j^lj-H! J-«SLj L*jIj !j^>o 
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_poaJI 6..I.S.U1.0 ugJUII 



cu! j_iilJlj 2l^sUJ! cjLa^Ld! j r «tij ( j'ji.V! 5a}£]t jiT! j_U Jlo JfTjl! 
j_4jJ^i ^ 1989 0 ,iU j j ^ SJjj 48 s Ls_Lc jlsj 

'"'J* 1 (J- 14 -*-^ <lr*-ilo) ^JJ Lt-a j'-^^ I'm < u 1j-u Lj j3^_u_o filLujJa «L>.j J_j ^Jj 
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jliajVl CTlrtt Siu^v 3j_*LLi 5j.'^ 0 -wtt jl U *Vl 

. l_Li ^ La-pJ I 4JLuJI 
JL3 ^ j i a i >■ II jl ta aVI jj j La (jl jJ-jjj 

j_jj_2j jLIa^^! 0 jut j& j >L>- jJia 'j ifug jjj/LiI! 
djjjjji) 1 1972 'c- J '-^Lh 1 c^^*^ £ *-P^ 

I jut j-2jj • (Robert Angus Smith) «<.~. j a < (jjj-so! 
I Jlj* 4-j-3 Jo-jjj i cLajj^s 600 I j^>. j_jj_2HI I 

^JLl! 4_Usj_«_>J! i * I 1 ~ (j^-JJ ' y ** . .' J~ "• ~" 
Jj^s-J ljJ-tl <J>^ CjjJj Jjljj (jrlf Cj^I (j^Jlj 
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_poaJI ftJSjtuB ugJUII 



I J-La VI jLta^VI tfJUk 5j j la a. ^1 (^jJlJI £-«jj»J,I 4_ujj joJj 
Svante) '*■'■! a 1 u» (_yc jj 1 1 967 j»Lc i^Jlj^jj/ j«JLc . U^V La jux. dil 

(JjIaLLa (jAju Ja^l 1 n"n (jjJI jlia^Vl (jl iSjjjJI »l a Ir (j-a J-^J i(Oden 

. (j-aj-J I £-a I £j ' <3 J_aj>. 4-i-uiJ JUjj JUj I 11T 1 

3, ,o q ^JI oljLiJI jj^jj 

I JLO> 4_uj 1 J->«-!t Jj3>_jJLl *LU jjLi^all (ji.1 Jua (jjs JLcL a3j (jj^-II 

' a b st a (^yi 3j_aJ-tl LaijLil (^Ij i<U-Lea-aj>JI jlia^VI «Jut 5jj Laa. ^1 j«JL«JI 
*uuiVI dJJj jl La aVI oj_a> u \ r (j-LLaTj i3-j)' 5 J*^.'^ 11 "^rh^' J-^Lic 

((4-a-j-ilaJI J_Us 4_ul_ui_iSLJI (jL_u_iVI * Jj^*'* (jj-aL)^^ 

VI (jr-fli La a J lia a-aJ I jl La aVI (jl UJ ' ^"'*_' ^^Lai (jL^ JlSj 
tliljLiJI ilLLj :Jjj> ui'QU 1 J j' a (J^O V ^pJI <U»-ixLaJI J^aljjLlI (j^n) 
(j_a J-J-t3 JIS i(j^lj-jJI <_ Sja. (j-a L1L0.I (jj^JUj JLS (jj^JI d J ' & 1 "- II 

. cjLiI ^l>JIj cjLiLiIII LjLoj J-i^. j-j-u jl iCjIjUlII ,_jjIjj>. 

J_Lo CjJLso <Li*-ixLaJI j_Lal ^jlII tfJLfli JlLa (jl LjjL>.^J j la * II I **a \ Lul jjj 
(jjj Cj JL>«J JLS CjLiLiJI ,_jjIj^>-J i(jl_o. VI qjj ( _ ;r 3 ^ (j^lj-JLa ij» JLill 

(j-SL!j (J-^ ''-^-j-II cjLuLCJI jLvua-i (JjJLxHj j»j-2j Ljj_uSLJIj 'j-^-V (j-L*. 
i j-P*V! (j>SJI I jut ^ VI jLsJI j (jJUJI I^K &j j jtv. *J aj,^q-J| jLLuaVI 

Ja-a^ (jj-a\]l I JJt ^£ Jl)JL>. J_1JL>. 9.^ i"i ) 1 La -"j" L^jI (jja JLi Vj 
(jjjSj ^yfl (jjyjjJI l. 1 j Mill jl ililuii! VL*js ^JU V Lxj 1 LJLs- (jrUJ 

d »je-iiaj| 4-i-C. LuLaJ I j^ljJLlj (_Jji!l CjLtajaji jjt ^ J 1 1 >■ II jl La aVI 
j_3jGj 1 Jj^II (j^a 3<Vi^ ^Lu^3j^ ^Ij .JjjJI £y> >^ 
J j 1 ii^l (jt-iLj '-(.p-o d j - ^ T*-tl CjljLiJI (jja 4jjLfli CjLl«SLi LuajJ >I^JI (^l 

.(2xL3»«>llII JlJjj/L^Ij l(jU>-JJ JUj^JI JljUJJj£j iOUJ-jSLII 

(jV dllij i L^la Oj>-jj>. (jy^II (jl^Lm CjljLiJI a J at j j" l~ j 1 ajlb Vj 

(^1 LiLlj>.I I j^»' a jQx-i lilljuj ij^i-V (jlSLo (jj: LiiljLiJI tfjLai (_Uv>>j ^LjjJI 

jl La aVl L^_i (j^SLlj (j^J-JI £L2jjJaJI (jc sLajJalj 3j£La dJLLfli J^>-JJ Vj 
iOjj-jSLII (jr^ aj^HaJll CjljLiJI (jl J-2jJtJ (jS>Jj 'LSj-?^' cr^ A J 1 a a *■ ^ 

Jij^>-j >l j-^JI ' "^1 J-a (J^.Lfljj iOjj-jSLII Jj 1 .iM (jyjL jLc. L^a-flilj 
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6,1,1 b.n,-»J I jlkoUl 



(j-o j-i-^ jj i ii^? ^1 Jj^tUj t^j .I o 5j al-La.ll a j-» , ,tl Jj^a 4jljI/^/! 

dJJ j Jljlj Ji^j (JjjJI iOjjjSLI! JLu^I cjJLj (<u-ul-i <-S>«J Cj i>^-" JLu-uL£l 
a 0 3> ^_*_oL_l Ljj-S I < a o 3> w la * ^ (jr^ J^* -1 

(3f3-i -^Aj ^tH* Cr^ L^i*^ (jjSuXI i_LLujj_j£LJ! a i 3. w fl jjj 

S0 2 + 1/2 0 2 » S0 3 + H 2 0 » H 2 S0 4 

i—Sj-jlj JUJL>. 5JL>J1 OJLA ^-yj ij^Lfu-JI '.(Jioo ^1^-11 i^j-S <-^>-jj 

^jL^ i jl_La_a^/1 i_La j 5 i "t «Luaj-3 lL!1_lA Jl>. i LsL>. J^-H cJJ^ LaJ-t£.J 

^ 1 j_^JLj 2 ' * a ^jLj-^ i_j ui rtl Cjlluj-a^ JpLajij LiLujj-aSL1 1 (_pa^>. iillij 

^jlLs ' ^ J <— iLt-ua fi L^J-^ <jr^- 0 L? ^ " JL9 * ^1>^ L-*-*-*-^ ^ 
(j- 0 cj! 1 -^ ijLLa-a^M ■ S-uiJ 4_u_ul_Lo <-_3j) jJiij 1 j < gaj LoJ_t£:j 

<_Pr>jVl j_La_*_u (^yi^ ilaJL --"j ij-Lal! tiLfl c_)jJU JpLajJlj Cj Li_u_u_>J 1 

. ^ Lea ^ La -a (jj^. 

jllL>J1 £-a J^al i n**M ( _^A^j>JI iiliij ^jL^ i3j^j-jJ1 juj_iiu j^-Il d>3^ LojU£.j 

. (_>-3j ^ 1 ^_La_i_u j_*_u£!j ^IlI 1 43 1 jjIjj LLailbs_a w S i 
jLLa_a^1 (j-JJ-^-J (jj-^ 0_Jj_l^J1 J_u_ul£^t (J\s>-.^jIxj3\ J_u_uL£^t lLIjD-lIlI^ 
^j_SJ1 CjLLa^t_a ^5 Ji^jJI JjL?"^! (j - * O^^JLP^^ JLu_uL£^1 LuuJJ i 4_u-ia^j_>J 1 

dJ-uj^jSLl 1 j_pa (JlLa jl_La_a^/1 ^Lj_a Jjj-uj i^^^Lx-uJI *1 J-^-ILj l_ai»_o j_pa ^ axil 

. 4_u-ia_<j_>J 1 jl_La_a^/1 l_j^£La 
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_poaJI ftJSjtuB ugJUII 



I j-a> j!j liLa t 7 ^ylLs-jijjLi^JI QaSLj J.>L*iU ^Ula . Lgljala /\ ,_LJL>J,! 
:JiLa LyJLa Ja-L>J.I (jK tAIi 9 /\ 8 ^ . .^La iiLI j (j_c ^jJI 

aj * \j ■ CjLiojj^ (_JaJbt_a i4_ijl£L11 1 \j < ^.Tl ^^1-*- a 

<j-a Jjat jl 5 jl 6 ^ j i^iLa i7 (^c. JjIt git t;r Lj^.jijjL : i4JI (OjJ! I La! 

j) ' QJ i J ^ ^ jj tA-Ial o LaJl j j ' : (JlLa Lll^»3. <J^oJL->JJ dJJ!i 

.(10 JS^JiJI 

^_La-m (j-Lc lLj-S-ulJ La J_i£. . ^j-m J^->l d J 1 ^* < ~" ^ jl La aVI a J-g-Jj 

JL^l 1 n" L#jt La^ iL^J^LjLJJ 4joJLoJ1 CjLl^aSLa 1 £-a I fljj 

Lljijjt a ui^l JjlaLLU ^_^JLc JgJij (jy^-Il jLLa_a^/1 4_Uao_aj>. £-Luj 

J JlSj i4 , 5-4 J^e-l (j-Lljj-jij JljL^JI I J i 3j J-Lu J-ii3 i Ij-fJ^ I Ji^- 4_ujJl!I 

dLujjjSLI! ^ i ~- (jjs j»!jjc_iia 1 00 ^a-i (J-iLtj La _o-a>j i3 ^1 LiLo. I 

. cLU <j-a jUl 

(JlLa iS_jj_j_>JI ^ i*r-iljVl w I c ^ j i a i >i 1 1 jLLa^^M oJLfli JaJL ■ ■" LaJ_t£,j 



(jLijj (jl (^J! iaLuaVLi ijL^jVI ^Lus . ntLdl ( _ ;r a 3 >j La a 3-iLjj 

(j^. La j » jj 4-u^»a*JI jLta^^M ijLus ixL^J! cjlj_Li!l ajjt 

aJJjxI^UIj j ( nLja-JI j i^jj i nlLCIl ".CjljJLil! i>JLA 4j!lai (j-aj .CjLjLii!! 
La-a CjLiLil!! jjJL>- (j-^ 1^-*^ £ ^^i- : ? , ^' Cr'l J^Lt- 0 ^' "^t!- 0 L^Lijo 

. (3 I j^j>.jji) i L^>-Lul (j^. (Ji2jj ijj i^-iL>J,l 3^y>- (j-a (J12j 
SjjJLI! CjI j i^ilj^/l (j-Lc S_i_Ua_a_>J! jl La aVI ■ La 2 i ■■" LaJU£.j 

' " ■ j a ~ i^JjJ (j j " a ilj-tii^J jjjy-Jlj JjojjJ! JjJ La^ i4_lLu!j_>J! 
. (3 I ^C^J £->.j-a) iCjIj-pe-JI 4_u3^_aj>. ^^HJ . ^.tl ^ ^j^* * 

JuSj .CjLljL^ J Tr ; i tl OJ-fli ( _ ;r 3 La (-;r Lc SjCiljJ! 4-Ua^a->J! iJJLfli 
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6,1,1 b.n,-»J I jlkoUl 



(1979) .IjlS jLkxi 



(1980) lL>u jL>ul (j^j] jLkxl 
(1974) .ljiibSLu.1 jIImI 

(1979) >2Lu>«JI jlU.t 



14- 
13- 
12- 
11- 
10- 
9 ■ 
8 ■ 
7 ■ 
6 ■ 
5 . 
4 . 
3 . 
2 . 
1 . 
0 . 



juXJj^p. jlJL>. (1800) 
wJ T^^n jlJL.. (1800) 



— JiJI 



(10) JSL^, 
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_poaJI ftJSj&uB ugJUII 



L^-i-Lc 1 La al ■ *^_3JJ^' J^^' U^*.' Cr^ 3j_&LLaJI aJJt (JiLo . La a. j 1 

(Tovdal) «(JI J fljJi» j j '■ i_d_Jj 3 l"i a I jjjjj J*^ ^ j * ^ 1 — ^ jLLajs^/l 

^s_<jajj <Lj-!I n I 1 nil lilLa-m! Sjjc^j j-#i!l I j g"i i"il JL3J i^jt^-JLi 
eLaJL (_^ll 4_Ltia_a_>J1 jLLa_a^/l cL*_uj t^a-ill ^ 1 < <a t 4_i£Llj t^Lc jj_a tl^-*-* 
(jja 3l_o~ JL>- Vj i(jj q 1 1 11 II i f l i) 1 11 V 1 lj_a^e^-a 'j-^- 1 '^Ld 

jjl^^tl *^-i>" iCj^Li^sljll JjLj/aJj (jK 1 ntLi «Laj>Oj_U (jjJ.1 

LaLa-i SJjjtiU JjlaLLlI ( _ ;r i>._j i4JLuu>«J1 4_LfljjJI (jlaLtll (j-a Ju-al JL3 

J j I aJI I J j I ** ■ La 2 1 ■■ jl i3-u^a-< >JI jl La aVI LgjJI cJ-i^aj JL3 (jlj_a-«JI <jx. 

.(jlaLajv^/l jljj-i miU 
(jj^j (Jj laljjJI ( _ ;r l£. VjUlLa (jjSLj V jLUll J-Lall (jl (j-a (0-C.J-II (.j^J 
JLj ui^l (jj-il-J (J ^ * 1 (j^J-^ 4 T-ji 1 (jl_o*^M t. i lr t (^jJS a se It ^IjLa 

La (jl VI i5 , 6 J-Lall I Jl^J ( _ ;r Li^.jij J44JI (^J-II J-Ly JlSj Qajj^LJI 
jjJfLa nil!!} (jc ( _ ;r Lj^-jij jLl^JI Lj 1 3j JjSj (jyjJI jLLa^VI liJJj jj* Lut aJu^Sj 
jLLajslj i4 , 5 I j~ ■'-*■ j_a^>- =L>-j l_j_iLLajj_i iLa-5-i ■■" 4 __ r ILl I jLLajs^/l liit 

CiLlui (jr'J' jUa^aVI jl i2, 5 ^1 LiLo-i J 1 aaJ Ljji 1 a. «L>-jJj L> tbS[ 1 11I 
ijlul^j . Ljjj^j I , 5 I j~ 1 1 a« '^•J-^ C^jI^J 1 1979 j»Lc 4_ujJl!I LlJLi^.j^ u& 

r^LuJ\ oLjLLa_JI ^ J ^-,,„U oLjjLLaJI jLLa^Vl gjjt 

.(10 JSLi) 

I J_A J^-a ^-iLiLlI ' a_L^a_lJI iJ3 _3 CjI^ j se 1 II jj-a 4_Ua^_aj>. ^l)-ilj 

Cjlj-iJtJ 8 1930 ^Lc L4J (jt£ dJjjj^u (jl lillj SJila! (j-aj iQj^II 

I 09 ^xli I 974 j»Lc CjIjj->- jJI tfju* JJi£. Jj^ajj i5 (j£, I gj Jaj^a. JZj 

.(33 j-=xH>) '^LhP^> 

4-S-LajJI CjLoISLII (jjs CjIj_ijc_lII aJJt ^ii- ^yfl sLUajju>JI tfJUk Cm 1 1 n"t Ji^J 
iSjj JL>JI i_3j_jJiaJI tfJLA ^a ^i^Gj (jl ^Laj 1 iu CjIjLuJI ii-ill a 1 n^fl (j-aj 

^l_jj| (jJa_«_i VI d j 1 ea 1 >■ II CjIj j-Sc-jJI dJ-^j t3^i '^liLaj Ljji^, I (JjjLS 
. ijy _Ua_a_>JI i_Laj_oaJI j-jjLj ^jLSj (jl Cicl Laj 1 til (^y^II CjLjj-La^JI 
cLj_Ua_a_r»JI jl La a VI j_ljLj ^jL2j (jl CjIj jt j II (j^ajLj Laj 1 ul JlSj 
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6,i,ib.m.) I jlboUl 

j^sc-us jILr»o OuL^ Cj1j-iJt_J1 oJJt ^j^* 1 (jL*_i3 {j*^ lLLH}j 4cLLl*_o _}JJL>. 

tfl—L^j ■ Ul A",-. Vlj , ^ j , a i >■ 1 1 jLLa_a^/l 3J.jL*_a j-j^I L#J jL£ Mj^La 

. <U.iL*lla 2JL>. CjIjjt jll ojut 
d i"i j < I ^ 1 l^j V Ci-se-4-L(3 i I J &Lj a <LUs j-aj>. ^-i-ilj 4_j_tia_a_>J 1 jLLa^^U 

.2LpJ! oL5l£L!l 

£ C-J Llj J I d * A 3j-irt_) ,^-£-1 1 LlA J 

^Lijjl jj-* (j * ' c? -1 ^*^ ju^ mil jj-* 3 7*20 ijr J1^>. jt dJJj^ 

. Ja S fl <LuUI (_gjL>J,! ijliaJij ( -J ^Lc a J ' ea 1 >JI jLLa_a^M jlj-Ual i_i3jlu 

4_ujJlI! LuLU ( _ ;r <-uL2jj . cjLiL«J!j 4-i^.ljjJI J-u^sLsJ,! ^1 jj liaJI jUaj Jj 

1 )Lt_tO*^Mj CjLjLiJI jLsr Mil jj_a Ljj i ( n J >\ 1 oJeJ La j 1 5g3 iSj-ALliaJI £JLA jj_a 

La ^Jl JLaL^VLi ijVjJ (jjjla 800 j-5tJ-i jl U«SH <_ , j , uj 

(jj-iLo 600 j^e_Ll I j" y» J^-2j (j^-H Us-J-* - ^ £ ^^-'jj-" Jj ir-iL>J.I (j-a ' kllij 

iSjLaJiil CjLjVjJLj (j ii"i < nj-tl/Lx^/La CjLj!j^>J! Jo. I tfLus (jl 

Jg^jeJ-a J*C mm L^LUsjjia. dijlj i(Quabbin Reservoir) ((^^ulj^^lj^n^uj/Lj 
.^LjlII jj-a Mjj^als ajua ^ j t ga o >JI jl_La_a^/1 i Laj S - -■ 4^t_uj 

ol_j_a jj^sLi^sjJ! 4-j-uU ^J-ilj La^ i(jlj_>JI I J^j 4_uJL«J.I Cj!jL«Ji! 

Ul t_i jj^i 

4JLl2jJ| CjljJLoJI (_>^a-»J (j-a Sj_u^ 4 j mi i 4_i I lil ^1 <Lll^»>J I jl ta a VI mJJjjj 
:CjljJ_flJI 4_Lj_al (j-aj . CjIj j se j II oLus ^1 I j » " L^Luoj iSjjjJI (j-a 

CjI— LjI *\ I I ' ea W i^yja Ij-jit^ L i 1 1 iM (jj-Aj i^^OJ-LaoJ^lj ij^ajjJIj 4 ^yz Lt-gjJ I 
. L^al 1 .i-v? (j-ajJI Jjj-a-l £-4Jtlu L^jV "'l-J-'-' (j"n»~ (jr^' £ ^ J ^' 
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jjoaJI 6..I.S.UI.0 1I19JULII 

o jut 3 j_&LJ^a jjSLajj njJ-U o-'! d - ' ^* 1 ** ^ SjLiaJ! j^jV! jlLa-ij 

jL?CJ>. I ^j^* l < ■ '**' flj da 3> ^ l (j J_J (jj-GS • 4_JJJ)JJ^M ^a-t-al ^jlI! jj»a j-j^ jliiV! 

( _ ;r i ^_Uaji J *\ i"i J dJJj JUtl uU La£ '«(jjl j~ 1 11 i 0" 1 nj» d 1 iij i^j njJ-J ^jj 

JiiLl!l j t~ J-S^ 1 1765 j»Lc o-a-jjsl (jyjJI "iJ->^ 3 1 .ijK 

jLajv^/l t>JJb (J^LfljJ! <La_uj 4lal^ ^^e-i 4jj_l>J! L&jL*j>.| ojls 

(jJ_l! 1— 1 L-Jb I 1 gj (J_a->J,! LdjjjjjSLII q 1 ^ j ojj-jSLI! j_u^I jLc. (j-uj 

lj^>. 3jj ■ La 5 1 ■■" ^ylll 2 j - ^ 1 aJI jl La aal ^1 4iLu3^Li j j^j uJI 

1 4_i-iia-a-a*J I jl La aVI oJUt jj_a JjjLjjJ! jl t _ ;r jLaJLl 4jLsj>. (jSLx-i JLSj . jjs-V 
ijL^j^/l jl i4jjI1J! 4jLjj>. <_u_Li3J (j^Jj i*^LLaJ! (j-a 3JijLa-"i i n a ^jjjLi Lgj^LLaj 

jl U <WI n.l* jU^ ^jjs Ciljj-»- jJj I jl 
CjIj jt jtl (_>iaJLJ <>L»-a 3J.iL«-a j_l>J! ^1 Jiitjjj/I »l aUtl (j^a-»J (Jj^>- 
w 1 c j-_j_>J! ! J_A jj_a (J-"J^ t4_j_tia_a->*J1 jl_La_o^LI ( _pajjLu (jy^-H 

dJLjj_La_JI i>J_a j ill 1 j . Lg-jLj-ji JSLi i_3jla3 «Li^aL>. JjjljU ^Lvu 
4_jjj_J| ^_Laj_u (jr^ 1 J^-? 1 ^^ ' " A OJLH^ 1 U^"ji}^' ^ ^* ^ ? ' ' »^ ^" 

. I gj i '—j 1 3» SJjLii L^jj (_Jut3 ^ j i a i >■ II 

i JLIIj I j aJI ,j_a ! J-jj-a i_J La-U Lg-iV ilLIjj '2 J Ja -i >JI jLLajsVl j-fitij 

.4j^ia i>l_La CjIjjt jtl olj-a J^tjjJ ,JL>JI 

j_2^3 - La "*» l£Ljj_alj Lljjjl d - ' ^ n ** ^ jLL=-°^l 3j_aLLi j i -«~ Sj 

DjJt (j-a SLjLitiLi i (j-l i^aJlj i ( _ ? ILl3 jj^J ! .jLsoVI ".(Jj-a ^jj*.^/! J^LJI (j-eaju I JU 

.jLLa^Vl 

(j-Lc. 2 al La 'I ^Lljl 3 I a t'niU Jj^^J! ^>>' L^i^^ ^° j 
jj^J^La Jl a«"n »V lj_Lajj njj^JLi '/. 3-'/. , I 5^1 J i eaJ JL3 Ouj-jSLII (j-a JJ* 
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6,1,1 b.n,-»J I jlkoUl 



v2jjJi2 jlS-a 3j_i_lSLII Sac I LuaJI JjJ-JI ^ ^Lc J£ ji^jJI I jut- (jjs (jLlLVl 

^JL5j' O - ^ 4-j-C.Ll^aJI (jJaLlU I j fljlaj (_yJ.II OujjSLJI JLu^I o- 1 ^ 

( __ r 3 4-uiSLJI iJJLA jJLflJ L«-Lu 'j*^ (jLcJa^l (j-o Lj^jia 50 ^e-u «l _<^JI 

(j-o ^Liljj . (jLila^/! Ljjjlo 40 ^a-ij Lajl>-j 3 jlxjJJ cjLV^JI «!^>- 1 

(jl JUa_L3 1 1 j a. (j-o i." i ' ajl L#jl d J ' 1 "- II jLLa^^/l t>JJb (j-a (JjjJI 

lS!L| ■■" \j-LMj^-UjJ I JU^ I II i^-lJ^J-Jlj iljutil^J t 1 I II Q ill '(JiLo 4_JJJ)Jjl 

(__;j^>.| VjJ (jl (j-^a- (__rOC !(_,-* I J •»■'*' S V Ojj-jSLI! CjLj^j_4j 4l«ix-a Ij LLul I 
(_j-iJI (_,-* LoLLajj-ij i Ljuj^j it*Jj_4jl jJlj iljLtJjjtj ilSLtaJjJ iLuLU .(Jila 

.sUtcj-U jl la aal ojufc I j j II j 1 1 aj 
jjjij-lII (_p=jl (__r3 i." i j i nj3 OjjjSLII (jj« (jlo 250000 ^^e-i (jl jJ-Sl! (j-aj 
(jLJaVl <>a 60000 jaejj <L < f3.hjJ ( j J i ( jlllaVl <>a 30000 L$ia < 1 974 ^Lc 
.(_<;jj>.VI 4jjjjj^/I (JjJ-I! (j^s (__3LJ!j i Lul Laj^ <j^ 4_u_>Jl!I ^Ljj-II I gjll I^iUjs- 
4^j^»J.! j jJI JjjJI j^jfc S-lsLulcSLj/V! JjjJI (jf <_ . j . nil I j^Jj 

J-J-*J (__AJI 4_j_Uia_>J1 jUa_a^/l (j_a Jl^&11 l_]j)jjl (Jj-i (j-U (^jLtJ ^-oLjj-i £_ua^J 

. JjjJI <j_U JjJLjJI 
L^_lJI j I i a " (_5-J-II (j-* 3^=oil CjLjVjJI SjJoSLII 4-ajSL>JI p 

__£.}lj (j_a L$-La /50 ^5pe_l (^Lj 4(jJa (j^-iLa I 2 ^_pt_u jUa_o^l 0 JLA l_$L3_>u (__AJI 

(J^ (_<5>^ SjCjLjJI ^LjjJI (jl 4Jji ^-uajJI Ijla »l gUII ju>.l j-j^. 

(jJal—Lo (_5-Lc ' . ■ J~J ti j l J i.n^i tl j_j-L>. (j-o IjLu aJLajll CjLjVjJIj IjtJi^ (jjs 
(j_o L<t^ I j ^jj Ls (__^3 I j » " (_J_«ir>oj i4jSLjj_a^M SjLill ■ La ■ uj 

«Lj_ut (_,lc. J-°^l L^j (^ Ja^l i n"" idU.1 jUejj dji^io-»JI CjljliJI 
i ^ i l_Lil» : Ij^>.Lj/ cUjij dJJj 4jjI/J iSjJ-cSJI (__ r xialjVI d J 1 a 11 "** 

i,2 «\ ^. t^jJI 4JlILi 4_j^IjJL>. j»jLc 3j^jjI 
jl la aVI tfj-A ,j_a 3^olJjl jl U -^Vl j^JJ JjjJI (j_A j^lI^ J la a jJa j 
aLc Ij-mJj i hi ' 3JjJ (jjj^JJ CjMj C.l,<-<Clv I JLa3 I J^Jj i d J i a 1 >■ 1 1 

' j >JI (j_o Jtjj-o J j i j JjjJI tfjut (J^ i ~ i j j «" LSLajl c^jsjj 1 1 979 

j I ta a>t ) i j in U «lj-^JI Cjj_Lj 4_i^5La_ij iCjj I" II 3j_aLIa (__4^. 5j Laj i ull 



77 



_poaJI ftJSjtuB ugJUII 



( _ ;r i Llojj JicL ajj (_£ j-J! OjjjSJ! J j 1 11^ I (j-i^J jLc. £ Lj-4^ JLaiJ 3_ajJ£_a 

cjLjjSUI jls- I jjt jLiJI I jut jLUcLi 1 ji^jJI ' a fa se " (JL) - ^! J-?*-" 

cIjJl^jlj 1 I980 ^Lc i3-2_ijj SjLall! tljLjV^IIj ,j_o J£ OjlSj 

4-uia-»3*J I ^ I U a M I diii uXlj .3_lcLU^sJI I 1 I ] * d "Va i", I I 
1 4_j 1 a 1 — 1 1 jLLa^s^/l j taj. 5j Laj i ail SjL>. (_£jj>.| CjVjLx-o (_dLLij 

(j^sLiJI (jj_iLSJ! (JjJljLLI CjVjLk_o dJI_La ^j->rj 3jL»-ill CjLjVjJI (j-i^ 

e^-jjcj 1 1970 ^Lc jjL^JI (Clean Air Act) *!j^J! 3_aLtaJ> ^^Lc 3JiiUJ.Li 

Ljj i < 11 « Ij-^-II Sjtcl LaltXI (j^Jj£LJ! J j 1 ii^I (j- 1 ^ £ ^!- <l ^ U a 

0 >njtl ^Ij jJlS t 3K Mill tfjLA JjJ <LujJJt Clli.!^! (j^n; ^JLS JlSj 

. 1. i-r 1 .1 tl Jji^ JJJ^ Ojj j*C 1 1 

jjjj 1 1970 j»Lc: SjLa^lU obV^I! j ,j-a J£ ^ i^ijJ! IjL^j ji.! Jl3 j 

1 " Lojia 1250 (^>i-!j-U ojla a »j ^LojjI 

^Jl 2 j La -i ^tl oljLLILi L^jl ^LijjVt SLlaLi (^i-ljiil aJJt sOLlS 

. (_J_La (_g j (j-o ! Jjlj JJ^I (jjJaLLa 

(jjij jJa l_Lj|j i*!^J! SllcLu^iJ! ^jUJt ^IjLc. 3^-^! <J^ 2j.^i^tl 

t^j-S j-ti-Lj (jij id K i" i U oj-lb (J^c-J Lil ^ g i i i j 
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6,i,ib.m.) I jlboUl 



^Ij-jI *L-Li ^Lj-se-j-m 3-jje.Li La] I jOL»J! CjljLc. (j-a 2 j i a -i ^ II CjljLiJI 
L-i-jJLSLj J-^J -i 1 "J tfJ-A ^1 . a] a 2 sU^sLi. 1 

tj\ * 1 n^fl £-^J (j-Il lSAW ' p 3 "** I .'J 1 J ^ 'V ' "J el I ' . ^tl CjLlLjjlI! 

^LxjVI ii j^JJ JLSj 'U^ ^ I fl" 1 J-*^ Cr^ - ^tH^ ^ ' 

.3JUa_J| SjLjJjj 

CjljLiJI (j-a 4jc.Ll.LaJI ^jUJI CjljLc. 4j-Z-u (jl <l c I * 1 all (JL>-j ^)^*.' J ) 3jj 
iCjIjVj jJI jj^J^-a ' aKuxm 1 L*Jl>.j SjLajJJ CjLjVjJI j" 1 11 a ^1^. i4-LLajt>JI 
J-ij (j-^' "J J* i-Q-ll CjLcLiLaJI l! 2j vl . ^.".al 2_aji dJJi 1- 1 j 1 n_i Jl2j 

. SjLkjJJ CjLjVjJI t_j^c.j ■ La 1 uj 
aJ-lt (j^-J - ■'•'j '" t| 4 \ S, i^i oi j^JLui ^Lu-itl LJLa- ' ill * i_dJj £-aj 

•.j»L»jjfcV! I JL* SJlai <j_aj t 3 n^iatJI jl ta aVI (jjj S^iLill jl Laj.Vl JSLuiil 
LfcJUlju^jlII 2 aie LaJI cljtaLjIcVI dJLLTj ij«-aVl 4lufc L^JjujjjlII Ja^^JI tiit 
2 K mi a I r c_JL*ilL] Sj^sLjJI Cj^cJI Jjj-a «ljj>-^ ggcLLLaJI JjjJI 

CjljVjjJI (j-a I 'jjl a j ifuC cLuLu SjLkjJ.1 CjLjVjJI CjJUjUcI JISj . jliax^/l oJUfc 
a j_& 5jj U ^ JjiSlil 1983 ^Lc oljVjjJI <j_a Ljjjla 22 j , 1982 ^Lc 

4ja- 1^1 (jlr j iSijjJI ^Ir 2 j , ^ >, 1 1 jl La aVI 
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J^l jjlI! oJLfli a « J j . Lb dia-pj,! 'LLijJ! Cj^lHl! 
CjLui^j iSjLUaJ! CjljLtJ! (j-a ^1 jj| L^ia Jj^jCu 

^j^*.' (jjjSij 4j*_uj CjjJjJ! IjLfli I uuj jjs i_dJj£ 
L_jj-_lILSLjJ1 ^1 t a * 1 .} ^tH- 1 J' t4_Lj_*_a 
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_poaJI 6J— J— o ugJUII 



.^Lc ^J'C mi \ 4o_j_J1 Cj^jj ijr b t. i 1 1 n**n 
CjljLiJIj *LU jLa-J (j-o 4_jL& CjLuiSLi IjJjIjjj J_c tj\£\j-xl\ aJJt £_Jjj 
se jj-a (JJ)^** jc-a_>JI L^jjq 'J—J i^l^JI jLajJLi «LLa_>JJ 

. L$J 4Ja-L=»J,l (^yjJalj^/l ^Ja ■ ■■ w La «" 1 *j j i a * a 

a « i ^LjLa Ij_». (jL^j_J! (jja ^jL>J! >m jLa-j £ Lui£ 

4_jl3_i_u (i Lul » (jjs JL_ L— — XI jU_lJI I JJb fs^>- 'O^P*^' 

I Jut SjIjjs. ^^-j-S (_L— ij 'J^J Uir!^- 0 2000 ^1 3^e-J isUaLJuj CjIjjJ (_f JLs-J 

.^500 ^,^1 j LkJ I 

(j-o SjLc Q^Sju $i3 .<j-_^lj_i!l aJJt 4-&jj5 (jjs «L>-jL>JI CjljLiJI £j_uj 

^ ' a o a* CjljLiJI ^j^* I (jLo*^M jj-a 4.'^^ LtQ ^ t^j-ua- i n^^M ^* ij 

jl A j t( jv| -^jj ) j j II J_ujju^ jLcj iOjjjSLJI J-j i ii^l 'Li jLc. '.(J^-a j-^uL— M 
4-5e i a j j i LujJ— ■ 4__<_JL> jj i a 1 1 Sj_j jui CjljLc. *J 'Lf^-JJ' '.Id" i ^L)S^ 

LgJLSLtj i^I_>j_jJLi 4ia-L=»JU (jjlaLLtl (-;r i^. CjljLiJI oJUfc JJ- 1 — ' J 1 "*"' 

. (jL£La ijr 3 ^ u"t ul ^LjjJI L^Lqajj i^l ^$JI CjL\^£La_i i la b sej La Ljljj-oj 
JLS (_gj_!l .sLajJI ,j_a 3 < V i>i CjLj_<i£ CjljLiJI aj-ib L-ta.Ll.aJ La SjLcj 
jj—ijVI ^J__u ( _ ;r L £ Ja— I i lUjj ^LjjJI 4JLu»>j J_>j 1 La 3jua dl^JL LoLlc ^ S lj 

.(jL^juJI J-^J-a (3— IjJ— ? ' Jjljj (j^Lal 

jj_>- i^Jus-l jLi (_gjJI (Tambora) « Ijj j aLj» o'-^H L — SJiUI ,jjsj 

jj! (__ia- 5_l_5LII jJLl 4la Jl_I —XI jLajJI (jL^ JL_5 1 1815 ^L_v L—OjUjjjl 

I *~ 1. 1 j 1 uj ' flj La ^Li LaLc «— u 1 1986 j*Lc h>jI_*_jV ^LlII j»L«JI 

(jiutJ (j f i o f" i l l 4j>_u^ 4— al i^i' alj sl^^JLl jLajJI I JJt, 

( _ 3 _ll « ^jJj^J)) Sjjjj>- C JaJil 1 n" j I jLajJI (_>— jlj ^LjjJI C-i-Lajv JljjJ 

.jUa^L^ 1400 (jJl^tJ ^—juJI ,j_v Jj(jj 
I ^>-lj_Lu ^jjs jj__I jjs. I tjL£>j (jjs 3 ' c I 1 a— 1 1 jLajJI CjjJij2 i_U jii 

,j_a t-Jj—u Laj i(Coseguina) « L-Lj^j- j . (j— >jj ^o_uLi i 1833 j»Lc 

i3j_ljlj CjL— I 1 ..a ^1 i_i_uSLII jLajJI lj_k ^LjjJI cJUa. J ijjja (j^^- 3 4700 

.ju_a^J_j^ 1300 ^t_u ^j—j-ill Jjljj 
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ft ig i ihll jjoUbIIj ugJ2JI 



1912 ^Le LSLuVl (^jJI (Katami) o^-aL^i) q^j-S ^Ls- ^ 

/j_a J jiUi dj^lll U , ,, d ,U»" ^3 d_La . i I . V. 1 1 i a-uSL!l jLajJ! i. i j i n" jJLfi 
jl jJLaj 4_t£. JiJLoj (JjJaLLa lj" 1 j" i i 11 (juM^II (jr^ 0 ' " jLajJI I J-A 

. I >La>L£ 160 

.iLajJ! (j-a J a i nil ^ LJaJI OJL^J C-Ja »~ ( _ ;r ll! i nU pj-Ll jjaj 
(j_c J_*_lj (jj-^-Il JjJaLLU ijr 5 t^JaJu La^ i£_jj-a jILajl^ i_sVT d i ii a-*. 

(_^ Ci I j "i a j 1 a d " i ii j-x-i I 1 ' " J i aJ jLajJI (j_a lij-^' d lilJj 
. 4juj-U Cj1jILaaJ_j£LJ! (j_a LdJl (j-^ ' " a~»» ^t_u CjjJLS fi\Jjl_A «L>.L_u^ 

jj^>- i^Jl^-I i(Karakatao) « jLl£!j_£» (jL£j_> J T a '** ' f tlLIj^ 

^la 500 _o^e-i JiJtJ (.j^ (JSL^JI 0jL*-fljl Cjjj^s ^a i ii 1883 ^Lc I j i ih iJJbl 

_}LajJ1 1 JLA (j_a I ' I (jl (_^>* (j-° 4ljLfl> CjLui^ 4_La ■ " ) ' c I ' aj J t4_La 

. lj_Lla_A ^5 (_^aj^M ^la-m Jja^ t«LLa <l a i u\-ui ClL^l i n a ^JLc ilaJLm 
ijr 5 La JL>. ijr II 4_uL^_J1 CjljLse-O-lVI eJJb (jt »1 aUtl ^* 1 1 Sj * 

£»-J-a) M. Mitchell) «J MMjaaJla L^i-Lla 'kjuuAa ^i^j 5JU. 

• (34 

j»Lc ^jLa (_^ SjLje-il! CjLjVoJLi (j-tLui O-iLu (jl^jj jL*-oj! JlSj 

I >la>L^ 20 jujj ^Li3jl ^1 jLajJ! (j_a SiSLfc oLl«^ ji^Luaj^l 1980 
I j j j i S CjjJLSj iCjLu^j^ '^H* S- 4 ^' aJSb <- ilr I (jlij it! ^-1! 
jj-a j_g_.il 3JiM_j j_»j <>L_ 900000 ^Jl L^Lj-ai? c-^ljj 300000 j_=tli 

. (j ii n i"ill CjLcI » i"i| (j-a lj-JJ-> !j-^ ' " ' ' -**"' a ^ J ijL_tiuVI 

lCr !jVl j_uLcuVl ^.a '/. 20 (^Jl ,_L-aj 3 : , „ =u 3U_.-t I jLLU! ^ ^>JI 

.jb-i-MJ a_JLU! jj^Mitl */IO _»_tj (^Jjj 

SJLs- (j-a JjLlJI j_l«jJI (jl i(_£ljL$J « I jJLlajs)) <Lta-fcJ CjLcuLlS O-Lu 

1963 ^l_c I j i .m'ij_uI (_,_3 j_5tiul (_gjJ! (Agung) «gjj_s.T» (jt->j-j J_y>- >><JI 
3_>.jj (jl i) 35 £-»-j-a (i (Newell) djjj^^u)) 'J-aK j»Lc SjJ. LU>^_tia (jl£> 

I 0' 6 ^ 1 C JlJ^-J cL3l_I_J1 (j_a 4_a_W_ua d)Lj_a_i (j^-ilj-JI 0 JLA ^j^* 1 (^jtajj 
(^^Lj (j-a (jJa Li*^ 2 LgJjjs Sixjj (j-a sLjoLlII 4^LtaJ! (^aLCj La j-Aj '(J_^ 
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_poaJI ftJSjtuB ugJUII 



2 1 1 n itL I JL>. SJLilus (j-^lj-JI <j-° ^ flllall I 2 al Utl a jjt (jl (j-a er^-J 

La JLs. ^1 jjJj L$j| V! ~ U , „ ilaJL ■■" ( _ 3 jJ! (j ii n ifoll 2 al La] 

4 j a i L^_La sL>.jl_>JI i_ij!jjiJI 4-ui£ (jl La^ nj-^lj-dL] ^ *agaJ I JjlaLLU 
Jljjj_L£j 'lT* ~?3J ' J J ^ -^JJ-'- 3 •i_P- j0 ^ 3 * " * ' c I 1 °3 II CjljLiJI 
.(jlaj^LI ^^LiU (jljjVI j_u^ jj! L4I iOujjSLII JL) i ul£? (_,jljj nj^jijJ-i^II 
Cjoj^-lJI (jl 1 r a lr l_}l ^ajJaoj (_^3jVl ^ojv ^3 (j-^lj-aJI j-jjLj jJLuj 

JL9 i(j-\£lj_i!l -^^J ^-iLjaSLa JL>.| ( _ ;r Aj iCjLjjj-jSLJI 4jjjij (jl Cujj Jl3 4 j a U tl 

1 1850 (jJI 1450 j»Lc (jj: SjJJ ^ (^jai^JI ■ _JaU| juL*. ^ o.ag,l 

Cjj-_La_i (^yjJIj ij-jJLt-£iJI ^J_lL>JI j ' -*->*t1 Jju La_t£ (."Main (^^1-11 Sj-LtiJI (^j-Aj 

i«Lljl» (jL£j_J .(JlLa jLajJI ^Ljs ( _ ;r 3 (jaldj (jJ-II (j-^lj-JI ^j^*.' ijJLijtJ 

iJ7 -2 ^1 i^l Cuj SLj (j^lj— 1 w 3 a 4 ( __)ia_u^l j^c-lILi « ^^jjij-u-u » (jl^j-jj 

. «Ltl t .1 Jji^ ^-"j-^-k _> =e -^' 

«l J-g-!l CjjJj La£ ijLajJI <>Li-a Cjoij (j-^lj_JI tfJLifc JlLa jOjtL^iJJ 
(j-a 1 *a *" (jH"^ 4_j_Ua_a_>JI CjljLiJI (jij 1 , ^ j . ^ ^ t L^j 4_La_j_>JU ^JaLUI 

u^ll 2jj^tjJI oLuLCJI SLo- ^ liDju jjp «UI ^ (jLijjJI 51^,,, ,j^lj_JI 

.Cj^_LtII j^Lt-£a_a (j_a Ij, ) ■ ga a (j-^lj-jJI (j-a ' C I l^alu (_£J-J1 jLajJI j-jHajj 
i_i_Llitj d aolaj I fljlr i U ii . uj (jjJ.1 jl (_fj-2Jt sj^^ ^Uij ^3 

ijlj_Us^/l (j_a J-J-J-^ ill Jl>.I ^1 dllju i(_Jjj>.| ^1 5JL>. {_ya I g£! i ■ ■■ 

.oLiLiJI j S-lcIjJJI Jjlr^UJ.1 (JJS J_U^ L^>l3l (^Jlj 

J m-iLj 4_iLa d *C j a i ii 4_2-iiaj ^JJ-^I w " * -sLa^-II LaJ-i^J 
L-iJ-LaJ a! i ii U cLa-lJX. 'I^J-j-I 4j (J^j' Cr^l lSJ-" J-lc (Ja^tljiJ iSjj^JI 

jj-a 3jLa I (g"^ tjj i . • . t(j\j»- 1 11*^1 (j_a 4_jJL>. ^-l^pjl eJJb i ' 4 L^jjo^j 

.oUjJI 

SjLC J » j3 . Lj^Jjs LiaJj (ja^-J La SjLc jLajJI IjL^j 5jjjJI CjaJj (jl J-^C 
(j-a ^Laj-JI I J_A Lga-ll 4_La^t_l Laj 4_ljHjl aJJt (j i dJejJ Ji^ CjI j i t n 

JL^ LdJjjj iLtaxj Jl a^"i 1 »V CjLjLlII i. . Ir ? L^>-Llr>o SjjLj CjljJ^j ^>Lai 
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ft id 1 1 hi I jjoUbIIj ugJ2JI 

iJ7 lc L^jlAua (j i nTUj i2_ij^J1 2 (j-a ^-^J- 1 J - *^ C"^- ) ^-^^ 1 J-A ' oAli 

i«l j-gJ! ^ (j^!j_JI oj-A Ij^lU* ^pJI jLajJ! j oljUJ! (jJI iaLbVLij 

jj_o 4_15La cjLuiSLi iCjVL>J! ( _ ;r a i L^a^>. (j_a jJa <j-^!j_i!l 0 jl^s 

. 3j (j I rVl U J^j- I r^l 1 1 (j-O (jjSj<J (jylll jojs->J! 

w j a dJJ jJj i^LijjV! 2 551a ^«->>J! tfjut Sj!jj>. 3j>.j-5 (jj£J La SjLcj 

I J " *- 1 j 1 t-»* jjaj _o-o- j I CjLu (j-a L^jSjjJa ( _ ;r 3 I j'a \l . aj La 

I I JjJLa-a jojuJI 0 JL& (<s^>- (j_9^J S-^Lcj ijlj-uJI L^ja J » i L^la^Li Li J-a 

.j_u£ JLs. ^1 LAjca j y <j CjjJbJ! (jjs liJ-A ij!- 3 '"^J 

q * « i_3^>. (j_a 4-aHa-tll ^c-a_>J1j jLajJI «Lj_a^ p ta£ <-djJU jl Lu SL aJj 
<_ . 1 JjijJI 3-;U^ <j1-i »l gUtl L&jJic ( _ 3 jJ! 2jjLiLU dlfcj I iolr I jl (j-^lj-J! 

^pJI j«s-aj>J!j ->LajJ! 4-ui£j n Uj-»J.I ^ I fljSljj j 1 "J 1 "U j-^-i ( _ ;r lll 
jLi JlII (Mont Pelee) «4 j I _n (J^>-» J-*-° ■ ta • "j" a <j-° '"' '"' 

. 1902 ^Lc <yj 

J-^-i Lg-3j^e_j (jH-Jl <-. ' ' ulj^-ll £_a-«^*_a (j| SjjLoll 0J-& (j-a iW\\ jjsj 
4-ui£ (JiJlLi La_Lu ijjio (j^jla 560 j»Lc (J£ ( _ ;r 3 . Uj-wt t (_, 1 1 in 1 all 

2_jl q i ,1 q -w ^ 1 c ^-^l)— 1 « _«JL-«_i (_Lo*» jL^-i (j_a g> a Ha * 1 1 ^_a_>J!j jLajJI 
jLajJIj j<ua->«JI (j-a 4djLgJ! 4_l«SLI! aJJt (jLi LaJLc i^LcoJI • ajula 

JaJLa cjLcLu/ 3jlc (J!>L>- (jL^JI Ijla (j-a <~ 

Ja-mj SLa^S j^ta (_gjJI ilLLluiSUI (j-a 42ajGll (<s-ajJ! O-ili diljl^ 

LU j^ja-a OujSj , 2 «l ^» ■ Vitt jj-o ^LjL* I Jl>. tilLj-uiS! U 3-yJ^a t-J^C. ^ -1 all J[j fla> 
(jL^j_i c^l ajjl i.S l"i (j-a <LcLijj! jjj jL^jjJI t_}^>- tS?>^^ Ij j 

1 'I j 1 11 *C U jl-^j—i (J-j-3 J-^>-j (jL^jj jl iLJUajLi ^j_L3» 

tfJUk (J-J-a i— 3j^>. (jjs SjLcL^alli! /<s-a-><J! (j-a (JjL^J! ^oSLI! ! JJti (jl dJLl/Vj 

i> JJb jV dil i4^.|jJ_LI 2_>J| j^lL [^ixszjtj t LaLaj J- 3 ^ <j^'j-^' 

w 1 c I j j a ^^tJ-^ ^ ^^J" 5 * ^ ! ^ (jr^! 4 La J_t£. i(J^_r»o jc-a_>J1 

<— ll iflig. Vlj (jIlSI M|-»JI JJllI (_^i>- ^AjLOlI l^^-^ 3 ^' 

(Jluj-jSLJI (j-a 4-jJLc iint (^ji^. (_^H-=»o Jl^ jc_aj>J1 i>J_A ^* * jl > Ta ^ \l 
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_poaJI ftJSjituB ugJUII 



•.(JiLa I j j'a 4jj!jJ! CjljLiJI ^j^*.' (_£_ojje-J JlS I J usjlj jji L»£ ij j i a ill 

LajJcj i4-Ll±JLj jj_»iaJI SjaJLJu jjj ij_uQl! ^ j i a i a. CjljLiJI JLAj 

. (J_j_t-a Lcs_a * ^Jj^— ^-0-*-^ c\_Ua^_aj>. cL>.j^ 

^3-aLc 

■ La ■ uj VI ,3j-^l tLalaJLa i Ll2j^sI JLuI/ I Lusl _oj<JI oJLA JlLa j mj 

— — . . 1 1 j^jliLm L$j ■ La-px i (jyjJI 
3ljl^a_aj (jjlLaJj ^ J ^tl\j * i ^.^»1j*t1 tiJLtl] d .^1 , ^ \ 1 SjujLjiJI ^LjjJI ^aJiuj 
<l IjljJe-uaJI 4_)jHJ1 ^t-La i (j-* tJ^J"^ *L1jLa CjLui^ (J_aj^_) (_^aj^M ^_La_*_u 
iZjLjLJ dJLlA JL»-JJ idilj ,3-a Lgjtiaj LljLc L^oLai Jljo V LgjV diljj 

. I j£[ I rl L-J3— 1 ^1 ^i>^' *JL4 ( _ ;r «-><J 

Sj_LJ(_l CiLal i .i a (^Jl 4_ijjV| j JLajJI SjjjuSJI ^LjjJ! ajjt J-a^o ^Sj 
(j_o L$-J La j-oJlJ JlSj i4j£.ljjJI ( _ ;r ilalj^/l ( -J JLcj '(j^' O"^ " ' ""'^ 

. Jj i^Ltj 

^UjJ! fLLaJijl ^ 

^ a **( i n"j iaLc (j-* ' AJXtaJI < JU cLujjlJI j • ga rt 4jj^$_a^>. jj-* 

j ^ i"i i ir-i" i a JiH' tJ^'j' (j -3 "-r'dj-^" ^°Ji (j^ uK> 3j-t 

. iLAcLJ! JLajJ! (jjs Ij-JJ^ L^LA 3 (jr^ (J-*- :>, - 1 J ' Jd^° 
JL3j i ^LjjJa j a" i uj V ' Li^al ^jlII OJLA (j-a tLaj^aLc (jl (-;r Lcj 
(jj-ll y>- ii^Jj L^jl VI i3jl>.I ^11 SjJ.1 - La "<» 4cLji 24 w S p V 

^j_a 3j-ALflJI cLuJLa ^^^j^Lc ila^-uLj La 1 i ■■j**' ^ ^-Luj i I g^ic ' -j" (jr^^ ( 3^ 3 ^ t ^ 
3x. I i nl I J-J_)-a Jjjs JSLI (jJa 0,96 J^tj ^J-tl I I j-A ,j-a 2 " ■ * Lc J Laj 
J-JJ— a (J-J-a (JSLI (2>J^ I , 95 (_,-II 4_la£LII 0 J_A J i eaj Jl^J iS JLs-I^II 

dJJ!iJ K uiXI i>J-A ^JlLa jj-a ^jj>.^I ■ La i tijVI ^j-iloJI ^jJLa ^j^* * iJ3 _iL»jJ 
i>jL^_i 4_La_j_>JLI (^LaLUI 4jr 5 d r i nil jjj jo_Lajt_a jLLa_a^/l i Laj a ■ ^\ JUul ^jV 
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ft id 1 1 hi I jjoUbIIj ugJ2JI 

I fj* a J-«-><j ijl 3 t-n i"iitl ^Lj>U ^ 1 1 ii i4jjjJI <_aLi>. ^yJI (.g-ijj (jjdl 

.JLajJIj 4jjj^/I (j-a 
(j-a LgJjLa-l La dJLijtJ fjjs i_!_jj^JI ^Ljj ^LjjJI OJLA 4jiLai jjjSJ 

.^LcJ^jj-a J J l 'jii i (jJI u-ajL 0 (j- 0 SpnJI 
(jj 1 I 4_2-La_La ^ I c 4-jJLajJI I a i ol _a-«-Jlj ^LjjJI (_Lt3 j i Sj 

Laj 4j*jjj i^^yjfljj^^/l (J^-LtJI (j-a ^LjjJI ' ■ ■ gJ (jl_o~VI ^j^*.' (jy^ • ■ La i ujVI 
JLs-l (jy^J • LljlJJ^ (jTi5^?^' . Ja^LuJ! J^e-i JLajJIj jLJlII (j^Ls^ (j- 0 'LLa.rxJ 
(Jl a mi II e.\j-x^uz> ij-a *;lj_a_>JI JLajJI 5_j^_2JI ^I_jj_II tfJUt C-JLujv. LlsljJJ 

jj-a 4jlILj ^LjjJI (JluL^ ,_£jj>J 3j_a ( _ ;r 3j . Lljuj^j LLlLLaj^ 4-uj-L>JI 

j-j»_jJI L^J i<Lub^i3jH g lj se < all jj_a <JLajJI C-i L aj y L$j1 (jy^- S^JLJI 

. ljHL>ol (J^°J-^ O-LaJL-t/lJ i I i aj| Lijjjl L^J ^->J-^ <*J 'O^rh 1 ^' 

1 j_a 3_£j_iUI ' a-LoljjJI tfJLA (_£JL>.I L^oLaa. (_ylll JLajJI 4_ui£ CjjJlS JlSj 
i-.Uf j ij^Ls ^^^la-ila ^e-u (jriSUJ^' (Ja-LuJI I j"t-»* , ..ij (jrJ 3j^3^/l (Ja-LtjJI 

I cljIj^a^ijSLII ,j-a 800000 J-=ej Citlj LjJJjt (^3 31jL& 4j.I ma JLajJI tfjufc 

'(J ^JJ <J^>. L*-uJ 1 (j- 0 ' ' ^" *LiLa^J| ullo 1 jjlI 1 £)1 jJilutll (j^J 

^ mi r 4 imv (jr-^- L - k ri>^ ^- 4 t > WjUJ^ Lt^J) 'T*^ 0^*^^ ^LH^ ' " 

. 1 j 2 ^ I jj-* SjjI^JI (JL^j-Ilj (j_o 1jJ1a_u_u_u 

jj"^ ' gall ' ^" " *-^> :;E -^ LajJt^, ^jj-Aj i3jL^jj*ILa IjL^jl CjL>.^L\II d i uUJ 

. 4^j->JI i>J_A *l_u I L^ISj Coo I j"**' ^"j jj"^ ' ^1 a JJt Laj 4 1 J^l^*" c?^^ 
J-a-^oj 1 jl j 1 a iVI CjLj-^iiiJI ijJ-A IjLjj ' ajj^saJI J 1 (J^j LaJ_c£,j 

cjI jjill ^jls L^-l4j/jjj JLajJIj 1 all cjLla jiai>JI (jWj- 3 <j-° < '-*^LlIi 
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_poaJI bJLSuuuuo 1I19JUII 



(j-La l_lJi. I (j-Lc J_«_i L«_l3 iu Jl3 (^H-II ,2 Laj "tl ^LjjJI 2 U , „lj , 4l«j>. 

(jJLc U-&!.> Ij taa. i^LjjJ! L^jjo ^^l!! i3£j^=jII 4jiajJ| jjLoSLII JlaJJ 

. cj L>. ! I a « j w I c j 1 « Ij se 1 a 1 1 3_a L>. ! i^j-2J I 

(j-kjy ^ ^5 ^^a. ^LSjVI jJLi 4-lLjJ! oW^ 1 

w la ***' t fiLjj^jjJU ' a 1 g Be 1 a H I ^^j" (j^Lc^M ~J~i^ L^3 
'"j" ■ » Sj_aLtaj 3j_&LtaJ! OJLA <_2jjlJj 1 LA I • ■■ ajj 3_c!jjj^ ^ -.tl , ^tl 

J_*_i Lol_c yl^-se-LoJI ' ^j"'" a iLl2j^3| ( _ ;r 3 3j_&LtaJI aJJt CjJLaoj 

dJJjJ L«jj jljijjj iLiLaL^J! ^ jl^l (j-o cu^Li JjliLLa w La «" 1 t_ijJj>JI ^a-i 



Sj^tut dil j (j^s jlij Ji^ j .3 SUM 1 tf jut ^ (j^lII jjl ><JLi J^Li.^1 (jJI dil j 

jJLjjj i«L«_Ia_La j-^c 42jjJaj L^alj u i ul 4ja_uj ' ' dll jl^ 

(jislj? (^Jl Jj^tjj ( _ ;r lll ^J>ilj (jX.lj-I.! CjVLs. (jiuiJ ^jjJs^j dilj 
(jl 3_jj^J| ^U" i ■■" La (-;r Lc L^i^ Cr Za\ jll j ^LlC.VI (j-Cj JUj-J LaJLl^. >ljjj>. 
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ft id 1 1 hi I jjoUbIIj ugJ2JI 

VI 

. L^a t_j^c.jJ.I j^c. 5_iajL>JI jIjVI (_>Ajlj LjLp-l LgJ 

jj^a JUj/ 8000 ' s II * J '** '(Jj J-II (j-o J-J-^ JjJU-aJI j i"i"i uj 

j^tjjo (jylllj ' L?" " J ^ ' ""'**• (jr^ L#£.Lajjl ^i}^ Sjjj<II JJJU^JI 

. 3j-u^ 4-i£ ^ tla i a\ Cjlj-iJtj ^3 ^LU ^j-a A n V <^*> CjLui^ L^_aLal 
(j-oj . *LU J-^=e-J 4 i i ii l SjLjj <Ljg I tla i oVI CjIj_lx_lJI tfJUk JLcL^iJj 

J-^-i w I C ^l_Z_tl (^LkJI JUjJI ^Lal C^jj£j (jr^-II «j-i^Ll 3j-iitJ» dl!!} 4j!lal 
jILo 2 , 7 ijr ll L&t^ j^e_JI d i i ii \ jJLfllS 44_jjjjlII j ' a rt ^^JJ ijr 3 ^Jj-til 

j»Lc ,_p J-ij Sj j T j II l_j_LI (j^jJx-a (jl dJJj ( _ ;r _L«_jij i^LkJI 

. c_ut£La jILo ^j^jij 15,5 jl jJLu 
L^jjjls (j-o /83 j^a-i cjjJLs (_^<JI SjlxILU cjLjVjJL LujjjLJL^ 

j n' i nil ( _ 7 -o-IaJI i_xj-ujj 4j*_uj LaLc 36 J^j-J ^ d taj i u-i SjLa J^Li- 0 LJJ 

. L^cLa ^ 

j j III oLlo ^ii- lJ £ Jjjujl Cjlj-iitJ (jLtj^ (jr o-LaJI i. i j i ujjj 

jj^jjl jjJj Lxjs i L^J cL2JL*JI jll (jjs j_u^ o'j^^' Cr^' 

^I^u ^la CjjJL>. ^1 jL^jVI i>LLa ^ i ta II (j-aJLi i^^jj La SjLcj 

' uLajfl ^L_j_o (jJ-ij-u 1 ^' ' 1 JD" J k tii-lii (J^La (J"° ^-^^3 (*-^ 3j_lJL>. 

fj c-LaJI * )L^c t. * i i H i «L_j_ijjlI1 j < a a ^Jjj j > Jm-u<j JU^. t _J_j_LJI j-^J 

3_aLal Jj^ (jjJlj^aJI I j-A L^lLc i^j-ilj cr^' 4ijSjJI oLoLCILl Ji>J.I 

.^UJI J^oJI 

. jLiejJI ^1 j^sl j»Lol jL^jVI bJj ^>-ljJ 
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_poaJI ftJSjtuB ugJUII 



(^JaLiJ! jJia ' . " * " "J-*^ LiIjJI 3j_aUi jokLiiij 

ijjjil (jjlil! g>ill <■ '^a J-tC J^LlII (j-o «l ' £j^!l I j-* Llaa.jJ dll j£ 
(_y&\ ^>*J JLuHj jLt^ jLl^jI «LLa ^IL) 1 J fiQj J_a JU£. 

. 1942 ^Lc ^-lsI (^jJI jaajJI jLLAJ! 

j^j oLu^S ijL^j^/l tfLus L^Lo-ao (j^JI (j-ftlaJI CjLl«SLi 2 j| ^" . ..VI u>j 

c-t- ^ -a j^-« ^j^iLa 1 00 4jr JI 80 1 ^L^- ^* q (J-**- 5 **- 1 4 _3_*-JcJ 1 

j-£J Lllj *l_b ( _ ;r 3 1 La II (j-a <L»ie-iiaJI CjLuiSLJ! aJJt (Zj a itiL-u JlSj .^1^.11 

jj Lsajtl I j-« ij?^- tJri-^ 

(jj JLkjJ! » cGjjJa I jj 1 * ^ Jlir" 1 uJ (jyjJI CjV. L>J! (^yi L^s j 1 a> ijjj JjGJI CjLlLiC 
■ "'I S j La II (j-o CjLaLjJI ^Ij-j-" < ..I J -1 1 >■*"■ ^pJI (Strip Mining) " w sela ■ 

.^jSU 2_.^U,„tt 
. d A t C" ^jjjjuJI Jjj1j»La ^J^l jj-* (j^c-La-uJI jj^JjLiJI cLSjj-La j-jjjljj 
CjLiVj Jj-Lal—La 4-tJeJa uiJI Cjl_S_j_LaJI p se all ^1j^t-**i ( u 2 i n" 

<■ 1 j 1 n" 42jjJaJI aJJt c£^$ iSjjtii! CjLjVjJLj LlJLjjj-j^j 1 jjLtjij 1 1 jj| , .. ij 

^^paj^U 4_iJt_Laj_aJI 3_jj^J1 LiLJ JLi ' 1 1 ^"j ij-Aj>J1 S-Jj^l (J^J L^J ■ Laqjh ) j 

3_UajjLA jjj^sjj idjLiJll jl (j^l 1 ,iU 3_a^y I , V i(j;jJI jl 3-cljjU 

.SjjjLUI J^il^. JSLI 

^-Uaj JLlS (jjeJa-uJI (j^jjilll 42jjJa ^ j j 1 ""' ^j-!l JjJLJoJI jj liall lj_Lajj 

g I j **' )l Julj I J**'JJ ' uJJ ( _p3j^/l ^^-t-isl JLl*j ^jl «LSj^)-LaJI i>J_A ^Jlj>"1 < tij ^j^-JI 



ga * 1 r* I a **' 3* I ijr II ^J^.1j 1 all ^* * iz^*- Sj-lljMlXI ^LLlII CjLiLtC ^jjjj 

«L>- ji^j .SjjiiJI cjojjj (jyi^- jlcLjij (_ylll (_$jj>.VI JjsIjjlII (jiuLjj iCjLjLjJI 
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ft id 1 1 hi I jjaUbJIj ugJ2JI 



JjL>.jIiJ1 cLUsLjJ L^-al Jl^t-**! ( ill JULJ JjlsLLU 0JL$-J I < C3 ! I ^_*5_(J1 

■Lta-j-jJU CjLiLjLIIj £jtj_tl i n-w I j"'* a J '.*iti n"lj OJLA C . <u j 

,S_lL=JI (jLLiil ajjt ^ (Avalanche) ^juL>J! jL^jVI io!^. 

iS Jj JL>. <LuK < ii CjLlajo (j-^" (jJJ d ^3 * a CjLilSLa^ 3 jL>J! 4-<-u!j jj! j» JLcj 
c I j i a a< 1 1 4jl3jJI d j i ii i \-$Jl£ iJ-'HJ ' J .' ^ ^ j/** <j-""^-y ^J-H^ ^i)^? 0 O^-^ 

L^_i!jJU>- ^ ta « JJ . d A 1 ", ^- 1 1 JJLiJI JjLj/JJ Ciljl j 1 nil (j-a i_3jJV! Cilj i"h_i 

, U I A -» 1 t ^JjjJI jL>oV!)) tfjjii^jl ^fLujl £>_jJ3 (^C «L>. JlSJ 

International Union for Conservation of Nature) ((S-u^uIaJI jAjloX\j 45^1 ^jlz. 
.-«! j I 1 <~ J-Ls- (j-o 4jJl^c_j Loj S^lJI ii^Jj (jl (and Natural Resources 

I : I j Lu (j-o ^_J^I fLLaJJ <LUsjjla CjIjI^l^J! (j_o Lc 550 ^c-i 1 ill * j' 1 * 
. Ltj-tcj Cj^>JIj ' w j ta S II t_!jJ!j njliijl jjIjj^Ij iljjLJIj 
^1 £\3-* '— ^ ' O JJ c L) - * * O^ -1 J ta_>Ji ! J_A ^JitX ^ysjjt-u^ 
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£_j_<a_>J 4_lc Vj 5 load] ^j^j-ua JjL-u *UL! 

3L_lj>. ^ 1 w Lea aj ^^y-jJI Q^»\j^a^\ i j r jz L^j-Aj-lCJ 

<■ mill Cj JL^_) lIU]} ^jL^ ^jlj iC-Uj-SIlJI «L>.J (jr^ ^(jr 1 -" 
d i i",t~ d-j-ll jjj_C Cjl_2_L*_a (jl_j^>.Vl l_<_Lcl ^yfl 4-«-o 

l_JLci (j_a 2 jj| A", ^ (_ i in ) jj-Lc ^LlU tfJ-A (_gjIL>>j 
Sj!j^>J '"'I ta-taJ la jl seaJI ^Llc (_p3jj(jj La J-t£.j 

lj>. jjtulj (jug Mill 
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_poaJI bJLSuuuuo 1I19JUII 



(jL^ Lo ^J-^d 4_l2JJI sQLufc ^Ir tfjLjc-J 1 c 1 1 tLU j-j- fn 

. dlLi£j_aj ^^-al (j-a «Li3 LojI j 
Li«JI CjLLlL SjijLlJ! « j^JJ <..-»■ i nil 0 jufc J « ■ aj LaJ_c£.j 

< I ) La a ^Jl <J^tj_ij ifiLt-£sl_>J! i_aj)jJa_J1 ^j^* ) 0-=»o ijLitj £jja L$j La ( fljSu » 
i(JLij>J! a 1 ■■ (jyl^-J . <l , a j II jLta-al 4j.uk (ji^. Jo^l 1 uJJj i*LU (j- 0 

ji njUjjJ! ji La-flic *t I ^L-4J 4liio Cj!j_pcj 4ajjt (-J l£. "LlU tfjufc 
LgjtLuJ L-u-aalJ lil! j Jjlj Jjjti (jjJI jL$jV! (jjS^j ^ ta ■ nj LU 1 nil ( _ ;r 3 

V dJJj j-oj d j * j *IaJI 0 LlU jjj^> (jtSjI (j-a jLta^VI ^Lus SjLc jjjjljj 
jja jliajsV! tfLus (j^/ till i«LaiI! j»Lxj 4_l2j i>LlU tfJLA jjl (Jj-2j q\ LuSLxj 

L^jla J_4->o JL9j 4*1 ijr a 3j^>.^X1 CjljLiJ! ^j^* 1 I ^ taj 2 1 *Lut t i_ijG 

L^jt-A I jl^-wij n_gj_>JI <_S^L«J! (j-o (jlfl-uJI '"'I axta-ILj 42JL«JI jjSJI (j-aJtJ 

^jL>.Jlj (^Jal—LLI i>J_A Jli^Jj L ■ 1 1 11 1 4_d_uSLJ1 ijr iLCj_oJ1 ^.a^e T JI ^laLLaj 

^ j 1 a 1 >■ 1 1 jl ta aVI J jLta^s^! eJJt Jila i_3jjijj iCjIjI j 1 nil ^jLtjj gjl caJLl 

4jlil ^ tfLII tfjLik IjLu (^i^. jLtajsVl oLua Ja ^ d 1 s 
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j 'I tl ^juk 2 fll k, ^ \ c 5tVal >J I (_,->," Ij^Jj i^LuUI ^jLjJ.1 tfjut (j^a 

.\A\X\ 

Li^lS (jLaj^/l J » j»Lc J'C 4o;LiI! vij^Jj i*m vij^JG 3j£La ^3 j«Jj 

' a b 3t a Lg-a Jiir" i n~j Jj i ujJIj c_!j_<iJI tfLxo LgJLa JLs. G OuL£ ' ^ 

tijjj-j /«J ' Jj 1 ji mj-^' "^r!- 0 csdj-^ Lfj^' ^ 

(j-o (jLjij'^! sLxj^J vijJiJO (j! (jr^' j'j-^^' Jl-o ,jl_>JI till j ( _ ;r 3 Jl>.| 

. !jHL>oLi j-4-iLnJ1 ^jJssLifu £-23 

j^j Jj->«J cJa_jJI Jjl>-4-lJ ''- :L| * Cr^ ^Lj-O-S^I CJ^ LtaAJI ^JJJO (jH-II 

£_luLjJI (jj-dJI ( d i * g 4jr b ifiLALu: CaJc mo Ij iSjl JldJI (j-* 4jl£ ^[ 
.CjLai»J,!_j . . >» A T 1 ^l^jt 4-3eia-t-ti (jj^ J d Laj iJli^JjJI Sjujuio i j -"-^ 

S_LjjJ.! (jK i u (j_a JjL* jjlc SLsj dilj (jja jlj j 1 1853 j 1849 ^-oLc (jru 

. jlj^^/l (j-o Lill ■~" r ' y^c-i iLc jjsjaji ^3 jjj i L^j sliajjj,! (jJaLtl! (jK i nj 
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_poaJI ftJSjtuB ugJUII 



.4 sj-a^JI ^L-a JL>.La Jjt-J! IjLuuj 

j£LiII jL^ jJLa h>l»JI tiilj ^ LjL^j }L>. 0LII ili^ij 3K Jjo ^Jj 
3_ul jJI SL^JLaiLi VI (oj^j Vj 1 bjjLajsj I?ji>i Ijia Sjiitl dJJj ^ jljLJI 

Lj-mAj i^aJbJI I JLA -^LljI (jr^ i_P 'J j"^ "—O^J-* tiiljjj tJg 5^ 

CjL-Ll-lJI a ' • 1 Cjj_Lj (j-a iIjjLkj JL3 La jl j"ir VI ( _ ;r 3 JO.L3 (jl (jj- 5 1 ' ^ 

. Lg-Lc SjiaJt-JI ^jjs-VI 
dil < j" 1 nil SjL^j 'Vi)^ C"^ 5 " I^Luu ^ \jJt j n"i 1 ill JlSj 

g-j <^a-U IjLA JL>.J_1 ^cJj iCj^iltJI £^o_u^aJ. Ij jj^ LaLalukl w aL JL>.| jC-J 
jjLctla V -j . >, 1 1 Ijujj filial, (jSLa-l La w ' ^* a * cJ^J 'w rt 3_]Jt^t_l 

jls La jl j" r VI (^-3 jui-^j j! jjj iJoJLa 3 j I tj.1 SJLuJL >Ljia ^UiaVI 

i^j" 1 11 U (jyi^CL j t idJJj) jj-a J-^l J**' 1 11 a ijr L^ Cj ji3 ( j-a «LLaLiJ1 4Ju_lJI < tj-t^J 

.^JJJI 

ijglaj. J)L3Hcl J-Aj 4£;Uu>JI (_£JlJ Jol i nil >l VI (j-a £_aj i_l!LLa> jK JlSj 
dsLaJLita *Li]V jLLa i_i-uu1 ijr Jt iCjLtajjJIj jLtcjJIj iCjlj_ire_Jlj jL^jVI jLj 
. LjJLa (_^iiitl!l -iljJ uSj-^' '"'N ' '" l ' a lS^J i4ac.LLLaJI pi aL>J la jjJkl 
4,j-jljJI j^j tfLus 4_jLnal (_$jJI JjJLAII iijjlll dllj) dlljj JliLa J . Vatj 
3JL>. >."' I <^>J JUxS 4 I JLlI^-A ^j-UsIjL) J-4-l (_£J-JI J-^-t-II (j-a £.j^>JI lLLJ j) L-a j'-^^ 
njjJUl ljufc (j_a ^lilll 1 kx^alll ( _ ;r 3 J-fJ^ J^s- (j-II I "'-i- 0 Cr^ *— 1 3J-UI 

jjfcj (Sewer of Europe) « Lijijjl ^jLa-aD fu-u\ ljLi*-a 4 jlr j I Laj (jL^ =Ul (j*-*. 
L^jJI <■" 1 1 ir-ij S ju juiJI cj^bJI 3JL>. (2>^- LaLa-i j->ju 4_lSL!j n_u^c j<u-ul 

n_i-LaXI J^e-i Li^->«jl I nK j^-JI I JJt Q^-i^ C-ijiZ 4 1 1 u i Jiljijjj .j^ill ljuk tfLus 
^ j 1 a J 3_jjLjJa-^JI j^JaljjiJI JUX. . Uj-wt I ^J| j^ill J 1 aJ LaJUx. 4j| (_yi>- 
a * ) ' a_t JljSj i ( j-^-a_i La ^ lr t ' - * I fllse rt j CjIjjJjL^ jj-a La d 1 1 n \ 

.i_uj_2jJI 4j>-j (ji^- J-^-tJI *Ls (j-a '/20 ^1 (jl_o.VI 
vijaJllII I Jut jdal (Jj 1 - La fl^ dilj_ire_Jlj jL^jVI fLU <ij J ' a-i Sj Vj 

(^JaLUI (J^>- I - oj - ^» 3. 4 1 * ^L_ujl CI) lJa_j_>JL I j j Le_J I tfL-a (^jJI ^a-JI 

^yjLtl S j j j< II (^jl^il J^>- tillj£j 'jLtJI ^Ij^i (^Ic 2LaLUI 3-tcl L^aJI 
(_Lii L^la ^j^jcjj L^jJt (Ji-jGj idi^LaLJIj (j a 1 "II ^lj-il 1 kllic^a L^j (jjjJiSju 
44; HI 4jl)^aJjj 4i1 ^Jl 4jl)^aij (j_a ^jro w ^J^^ (JL-siill iJJLlA JL>.^oj Vj »^^4J 
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L^Lj isiUI u&\\ ...ill jjJj <±jjHI fl^JI (jV LdJj 

uLa-pJ,! (j-o ^jJI 4 Mitl «j^>JI i>Li-o ij! 1 1966 ^ic i3jlxj1I cjLjVjJLj ( _ ;T ^aJjjSj<JI 

ulS OJ^Ij JL3 i^-iLgJI Jsa-pJ.! ,j-a ^1 puitl *j^>JI oL«-a .^U'.IUVl 
iJj-LaLLU 0 <J>^ '^Ujxj lS j-II ^'^>" <j-° d.! ' LaSI 1 "j Lxj j_&LLa 

^1 3^>-l ^^j-^ 3j c I l^oXI ( ijl j uJI jj-* JrJ-^-'J A(_^aLi-aj-Jl-i (J-a_>JU jljijJI 

i^Ls-JuJ! 3j£LII ' a-caj 3j>^>.jH tU^Lu^aJI JjlaLm * I (jJ-U 

• ( 36 f*\> t^>°) 

(jj_2Jlj ^ uaHI jjj_2JI J^Ls* ^1 1 11 t^U ^j^Lu-aJI JoLiiil! <■ 1 1 1 n" JL3j 
t^JiLa 4-al < 11 II CjIjJLoJI ^j^* 1 jLit_lJ t ul J uJl JrJ-^ C"^ c^^"* 1 "^ 

* 1 3^1! ( _ ;r 3 c-ijIj-JuJ! ojla j i""i i"j i>!^J! ^ ^-La^l£LI!j i(_^Li^>jJlj iJjajjJI 
cjljLaJ! *' 3^J1 1 <» I . Vit I i_ij|jjiJ| 4_ui^ (jl »l nUtl 

w I C (_gjl m" 4_Ll2H]I CjljJLil! (j-a jjj^ (^r^ iCjl h" 1 nil 4jL$j 

.(37 £ja-j_a) iCjIjJLill (j-a 4_L*-LiiaJI oLlII ( _ ;r 3 La t_uj_2jj| 

j ' a **' 5 « V Cj LLa_j_>Jt I j jLse_J1 tfLj-a Cj^Jj ^jt Cj^c_lII £JLA jj_a (j^-xj Jl^j 
oLaala jCLa-i JL3 Cj^bJI l_LA jjSL! a 1 1 La 2 a 4-peJa-uJI aLJ.1 oLSjla ^,1^ 

(jiujij ^pJI 4j-><JI CjLoLdl ^1 ^ji (jjs ^1 Cj^JjJI I j^J jl LtaJI jj^/I jGju 

. CjLLa-pJ,lj jLajJI OJLA ( _ ;r 3 
(jJaLUI Jfla iJoia 4-ila>l 1 ntl (jiaLUI jLe_JI ii^lj j 1 -»"■ 5j V diljl^ 

oL<_a ■ La 1 ( _ ;r 3 j j Laj Ji^j ijLx-J! j^Lal jjI/ I Ji^>- SJljjlj jJaLLa ii ^JbJI 

.olUi-^U 

^La (_gjJI 1 (Thor Heyerdahl) « Jl JjjL* t^st-ijjSt]] SJL>.jJI j^j jlsj 

t_!jL2JI ( _ 3 SLjj-aVl (JjvLcaJI ^1 ( _ ;r jflj^aVl (Jj>.LcaJI (j-a 5jjj g-uiXI 4HL>.j_l 

ol_j_a 1 ^ . aj ' ^ ^jj^a^j Cj^Jlill jLil JUtLJu 4j| i(Ra-Il) «2 ( _ ;r clj_JaJI 
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_poaJI ftJSjtuB ugJUII 



.4jjLUI J^I^JI <j£. Ijia. IjUaj 0 U;IUV| JajaJ I 
Jlj i nil ^1 Lgj^J (Jj-4-l 4jjLsjj jjfc JL&LS/ 4_j I <c J I J|j_j Lfl> » JLs Ji^J 

(jl j^ij iJsijpJ,! (j-a 3j_u^ «ljj>.| ( _ ;r 3 ijLaJI d j uiJj issLlI ~ l*-> i ■■ ij^- J a l^" 1 
(_j-lc L«_a lLL nLclj jL£ I j * a I ia.«j jlj ij»Laj>.^/l 4jjLaILo <J1ul£ iJjSLII a J-d> 

. ^1 ^_aVI iJJjl^jj 4_*_aj ^LLj-A 
Lj_2_jj_3| 4_al i n U i ^ . aj * a J_i£. i La J >■ 1 1 tfLj-o (JIjj-jLa ' a i -»j Ji^J 
i(jj i "II I gj^Jj (_^-!l CjLjLiillj CjIjj jLaJI I M'.^. aj 4l«je-a iJIul^ ^j^j ^dj- 0 '^ 

(JjjVl jjJJI Vju i^jUjJI juL^kVl j>L!l (j- 1 ! <J^ 6^ *UI o>! ob 

^ j'al , ^.tl 4_l2JJ| t)| j q It l^jijjlXI 
oLjJ.1 ojLjfc j LaJLtl (jl : Ijjs-Ljj <UjJLi dilj ^Ir « JljijjLa>» (jlr jLSj 
4_jl_i L-ul i m-vI "I Lac I i-La-taJU ■ La i uj el j'al . ^>tl j_lCj SjjLojJI g I j i a >■ II 
(jJe-LaJI i La 1 1 ijLlo ■ La i uj j a LaJ 'LijlS (jl i^jljll JLs. I (^^ 
l-->j--l I ■ La i uj (jr-* 3 * ■ 1 tj' ^-La^^-M J JJJ 

4_1 < t-ui-3&-i jl i ■ -» <j - jl La (j-a j-uSL] jJLuj lj-iiaj>. 1 *l i a £_L 4JL9 

.( n I 

jl jii<l i (j-40- I (j! Jijlj CjoJQJLj J) I «jj Li-l3 Ij-jj^ jL^ij^l jLCal Cjj-JlJ Ji^j 
(jl ^ i .i jlj-cl -5Lj-5jl J-JLJ I , , ^. i>l_t.l Cj^Ij (jja JJ-b JL3 (_£jJI jj LaJI 

3jjJUI j^j-c 2 j 5 i II A j n 1 1 jujLjiJI LLvLlo-I j JjI^JI J< iUI I j^j j«JL«JI 

<Lc LLLaJ I (^ jLjjjiJIj 

jjlc 3jl_jj_i (j_ojJI £_a Sjj U vijj_LLll J^LjSla jl^j-^ o' o^J 

lj sc LaJI i i a 1 1 ''l-i- 0 (j- 0 Q 1 **" "' H (j-JI £ l-^>- LjxJ I SjLjjj i jJ-t! (jl ^ ' u 
CliLt-Q_-g-"Jl (j^ £L>>jLiII i 3j i a 1 1 CjLaiicji ^\ SiLLaVLi isLusjVI . ,>.Atlj 
.^Lj^M j_a ( _ ;r l£. LfliJJiCj l^j <>-*■•*. jl^jj (jjJI SLicLlLaJI 

(JljLo (jj-^-II 4_lJ)3-Lll « )jL?eIL|I (j_a JLcl LalXI jLulII jl ^niil Vl c_^e_]j 

i La al i ■■**' * 4 jl£La (Jl^ ^Jl (^y^ ^ i"i**t r \ i L^jIjj>*Li ^ (Jj jjl (_^aju 

4;I_uij^ ( _ ;r 3 dJJjLi jJjjj ""'I La-pjl Ij jLajJI ^Jaxu (jr^- 4j-uua jjs (jjs «Ll3 
d_peJa i "II 4>LlU ( _ ;r 3 4 1 ijH-I1 ^ ^! J: ^>^5Th L " ^ La ui 1 VI (_^3j t>JJk 

A -1 »tl ijLJll (_ ;r 3 jl 
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. iiuJ->J! Uj uac ( _ ;r 3 

a J 5 **' 1 1 <L^_uj t^jjJLJ! (j-* (jj- 1 ^^ t_flj^a_J1 ijr 5 

^fl I , ^j,^ i^^jJ! OJL^jiu (_gjJ! (JjI-^JI w c I * i all 
JL>.| fiLjt_u_)j tcLul-Lt M^ JI OLcLu all (JLst_a 

^ j a > * Lxj <LuLU (^jUJ.! Cj^Jj i mih" (^^3 

(_jJLc ^|_2j ^jJUI . " > I U ^ a cLicLLLall Cil ut'<\.\ aJJt 

SjljjlJuj SjIjJl!! SjujlJu cj^LU! (j-o cjVLs. tiJLL&j 
i~iU~n"il (jl iiji^- jJLs ^ mAj cJs^JI ( _ ;r a 5j j LaAJ I 

JL>.| «Lj-3 (.j-oj LaJ-ic i(lset) «Ci J i njl » j-g-i (<u-uLi 
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_poaJI tJLSuuuuo 09JLJI 



£jl5 j-^il! I ^IsLJu (ji^. 3-a L2JL1 g-jl LaJU J^>-l (Jl La-^3 j^Ia JlSJ 

j j III oLus ( _ ;r 3 (Jit" i'i^LI SAjLoJIj U'.tl jljJJ (j_a 4jLilie-a q^ulx! w ajj 
• tfl-J-tl ^eJauoi CjSjJI i_iLgjJ^U <thL9 4 ^j a j 4_S-ila (JluaSLa 

( _ ;r 3 «L1I ^t-lxm Jt" uil jJia . SjLajll CjLjVjJI (_yS JjLxjs ioL>. £J3j jiaj 

3'j^-l u^l ^J-I^ L? J ls i3JjU-« i_jLu-uV jjL*jI ct^ jU- 1 ^" Jo -' 

.j^'itl Ij^J SjjL>J.I SujljjljJI i'K i.itl -UjU-^ 
3-uUI (_gjL>J,l ^yfl w SB (jjJI 4oc I '.^11 ol Al-Lt I J< 1S1J i3-aLc 2 a 1 
■ "'I a-LaJU «_JLc. ( ^ dJJjj liixjJI j_^l_t£. 2LaL^ (^ic Ij^j^-o Ij Lai. 

. jiLjJI j_uQjl CjI j 4-jSL^»jSUI .5 1 jj.1 (jja J-JJ^ (jr^- LSi-^"'- 1 
(J^e_u 4CjLlI1I J_l JUL L$-La J-J^ jl -il ^-U £ JLA Ea3. (j-° ^^3^ l-4-aj 
jl j-U j_M (j-S-t-J liU jjj i3.sLL«_U 3 j.^.Utl L-SjjJaJI G>j diSLiij J I 

. ^L^ola lju! jl LaJI I^U'q j *»~ ' "J_g 1 * j/" (j 3_j5LU lSJ^^' er^ }h>!a 

JlSj i3JIjl3 j| (jt^ '"'^ 1 ^~-tl 0 J-A ^J^*.' (_£ J^=;J (j'-^^' Cr^J 

jl^.1 1 11" jJaj 1 Lg-j-a ^ ajj (_^lll 'LijJI cjLjjSLa ^.a jljll ojut ^j^*. 1 (J^Lib 

^jLsJ.1 tfLus ^yfl i_ul jjl 1 u^Vl jLc (j^a jJlS dJ^I ^"1 1 ui (^L. di! jj 

^Li^JloLALUI 

J_A JU>.^Jj (jj-^-II -il^-LI a * * (jl w c I * ' gaJl (_Sj-t-£iJI j>Lj-a ^j^* ) ^^^ji^J 

1— al » i*r-i I sUjjI jIjlSxj Jjjj ' u^VI jLc. (jja lj-fj^ lj^ 1 'I l<s" 1 ^jLiiiJ.1 

4_3^^jl1I CjI_oJL>J,I ' w ■* 1 a II 1 a j uqJ I '"'I fljje a iu La (ji^. 

jjj jjis. ,2 ^\;.*\\ cjLiijJ.1 (jLa LdJjJj . , n^^U j-fj^JI I j~ • 
tfLJll t (_^<JI s ^-=*<-II cjLuLCJI Jua ( _ ;r a 1. 1 j 1 n"n jja iSjsL^/ j-^. ojL^ 

.flloil aiut (_ya i_iSI jJI 1 n<>L! L^^L^LjI i. .j 1 hi L^ta w ^pJI 

JJ_«J13j (j-C.1 i-LaJI 1 a j 1 a 1 1 i>Li-a L^JUjo (_ylll 4-uLi.a-iS^JI jljll (jjLpjj 

L^^LiLUI 

^' 1 a " (_Jj->«J (jj^II ^T^W^h!^' CjL>JLkJ.I ^oj lJ \c J 

1 1 a II i>Lj-a L-U-C] Jlj>. "i i"i a J I jjs Lajl J 1 dl * dJJ j J-aj 
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Cjl_j^j_a a ' < j i4_j_cl LuaJI CjLAja_Ltl ^1 jj| a«J jljl! oJLfli 4JILq I (j-oj 
4_oL_oJ! CjljJLUI ^» 'J '^^J LajtJl (j^>> ^JL^ll CjLj^j-o ^* 'JJ^ ' "J-^l 

.djj^ja SjJ, I sj| a jl ,Utl 



jl jl j iVl LjL<j>.| 1 .1"" 2 I 1 1 all '"«! ajall I i_u 1 n"n 

jjMjt") (jjJI jJI £ Lj-=»<JI CjLuLd! d La • ul^J (j-aj-H (jja ^Liis SJla Jjlj Lg-Lo 

i>> V 2 La j ■ u j (Jj^s-I j!j_a (jJI dJJju J^xjjj i3_uUI (_£jL>J.! tfj-fli ^ 

t;r Lc Ij-fj^ I j taa. J!Uj V ^yAj i(Soft Detergents) «Sj 1 .nil CjLajaitl» *um\-i 
.(JjI* Jjlj Jj^J w **•_' J I L^aJI La>jjl (jV icLjjjJ! 
(«_<-ul-i <-3>J>J (jjj-!! O-jLU! ^J-iJ! (jJS 4jX.LluaJ| .-.I At^;l I t^jl^ I j| Lai 
Cjjshj ' d S! *~ llj J 1 t"H j»jL23 w gja (Hard Detergents)«Sj 1 .n tl CjLiLajJ.I» 

.SjLUII 3-ta-LilaJI LjSjijJaJI 

^L_j_4-i Lyj-a-j-fl sej d 1 1 11 1 duL^ Li^j-o M : J^La w a 1 * Lfl>j3t ^j^/ 1 I Jl>.^j ijr-^^ 

w La «" (jl jl-^jV! JL>.| oLus j^jj Loja-UI oJLfli *L2JI (j-o jjjj 

^j^j II ^ d< j ^ , ,, d ^ ,U 1 ,.-<lj" ^jljC a 1 2'al , ,,1 ij j ",tl | jut ^'a />! jl I , ,, 
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_poaJI ftJSjtuB ugJUII 



(j^a i>LlU aj-fri La Jia ^Jl ^±1 i f UI ^ jJI &yxLju£\l\ <Lui£ (^3 jLJjui 

.lilLq-mf (j-aj isLaj^J £ ^ :> - ^-iLuL^ 
(j^a jm^ 4i>j-^j l3.' ' " La i_S^L>. j^jj>.t jlj-Uat d ^ ^ * < ^»t1 , ">l * 0 Itj 
ojLjfc S-SLUs! jV. oLL "j a II S^La I J .'J^j" (jr^ LSi-*-* 0 '"'^ *M aJJb 

.i_ajiaJjJI I * i-aJI ' kja-UI SjJlS (j-a J-jjj SjLU 

(jl_3 dJJjdj njLSLa J£ ^ ^^jJI 5_lcLu^iJI djLilaJll JLajd^l j Uj 

j">1 A , ,.jAtl CjLi^j-a (j_a 

^jL>JL! ^jj-JI J ' , ..jAtl cjLi^j-a ^uucS £-Luj 

g ■'•'"'JJ i^LSLa !jL>. 2 j£ I 1 1 all CjLiliiU JLa-" 1 u\ JUJ uJI i_s!j_<j/VJ 
(j! <j-UJ 1 ** a iSjLxllU CjLjVjJ! ( _ ;r 3 Ojjj>.| Cr^' . ~il j^l . VI (jiut-l (j-a dJJj 

Cjlj-t^t-JI <■ < lr t a\-Jua ^3 3_}^>^JJ jj A 1 ..j A T 1 CjLi^j-a (j_a / 70 (j_a * Sj-aJ La 

£ ' " A ^ * ' <Jli LalalX L 4l«^>J,! Jj 1 nill tfLiA (JjjJa (j^, jL^j^/!j 
ol_j_«_LI '"'I flJaJ-ll 0J_& Lg-j-j-i uj (j^JI jlj-UsVI 3_al 1 as. CjLu/ljjJ! OJLA Qja 

3j_Lja_i (jl '.lilli <U!Lai (j-aj ■ <l K uA\ aJJt (j-a ^oJLuJI JjJ p la » a (^Lnjj 
' L> "' 1 "J ' 1 4 *<m 0-° JjJ^ (jit* J-Sj (jt^' (Constance) «(_^u-jl ~ 1 ujj$» 
d 1 1 11 1 (j| (_gl i'/2500 ^l^s. jj a 1 "j all CjLi^j-a dxxtu L^-l3 v^JjIj I 1 m illj 
(j jj ui c j d imv jl ) a »J CJjIj J-^ ijiTill Djuk (^yi CjL^jJk! tfj-fli 

I j 1 ■■ a ' Sj_iie_JI ( _ ;r 3 I jj'a J^JJ iJluL^ (_^<JI CjLi^jJL! tfJLfli d j 1 m Lflj-Ja 

. 1920 j»Lc 
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L^J jl La^ j_ljLj CjI j diljJLoJ! a jV JjjJ! (j-o J-JJ^ (j-° ! JjJ-Ju 

• 3_pJI ZLa- 1 ^yfl (O^IjjJI (jic- 

jJ^9 (jr^ ' rt L^^-*-* 0 'JO ^ ^JJj^il J_u_u^j)j Jl_j_A ^H-u ^j^l-Jl 

(j_a * *> ' n" 1 M^jJ! JjaJjJI J-L^ (j-a tjjJ 

. 1 ftj , ^. II 

Ijl mi" ll L-AjJlM (j_a ^-^J t sLLjJiiJ ! Cjlj-LoJ! 0j-$J ^t!La_a JjaJjJI j-jjjlj^ 

dl_j_a L^JjL-L^j-a a] CjljJLaJI aJJt ' ( 1^ i n"i 1 LaJU£,j j a mi Lkjuilj 

jlj-Us^/l (j-a i. i 1 1 11" L^jLa iCj!j_pc_Jlj jL^j^/l tfLui ^1 I * i all l 3j i all 

.oLJ.1 oj-ifc a jir" i n") ^pJI oLoKJ! ' ttJlaJ 

JlS^ i Luj_2j ^«JL«J! ( _ ;r 3 jl£La JjjjjJL] is^tJ! A K i"i a i^Jaa. _aJ JlSj 

.(jjjjjJ! j-i^ (j-a SlAUs jul (jlf Mjjiaj 4j| 1969 j»Lc I J i\t 
JlS^ i I 975 j»Lc Liiajl !j_<ji£jj-u ( _ ;r 3 (jjjjJLi ii^bJ! d K i"i a i^Jka. _aJ JlSj 
l_^_Al_j_a M^IL>»jLeman))(( t jLa_jJ)) (jl (j-tjj i njj uJl ^1 aU 11 ^j^* * i d luj^I 

. (j-a 4jjLc j-JlC (_ji^. 

(jl j Be j 1 1 aJJt "^r!- 0 t - J i> : ^' (jr^' d ' II J-JLajJ! (j-a (jl-jJ Jl^J 

CjI aj i n->Jl (jAjljj i4iJL«J! ^j£i sLi^sLi. jJLa 

.(jjljJ! j^-l i>Lj-a ^-a 3j_irt-J! «La ^1 Jjj 
i f i \\ aJ-it oLj_a Cjj_Lj (jji-UjJI i. u-mJI jl J-»J La_j^ ^ l eajl Jl^J 
(^jJoLilu 1 C cLaLd-LI 4_j_jLLa_jSLI1 ^jl ' aa 1 I ^* 1 (ji (^jJI ^^jjjJLl 
4j w j~ h Mjjd! j-^-iJI l5 ^!- a (jr^ j-^' \jJt ^j^- ^i^-^l I j"l alie 1 J w ajj (jjlj-J! 

■ Sjj-rjll i>j-fli (jJI ' allaXI 
Jlj>.j I j * a =L>.jL>J! i flj i a 1 1 tfLi-aj j-jL^al! tfJLA CjLiiitA (JjIjo J_i^.j 

i n^M (^y^ j^jjjJI (j_a d)La1jj>.^ \& 5j ui£ ^t- 1 (jr^^- 1 ^ * rt (J_a_=»o L^jI 
I ^d-iAseJ jcILl j^ajjJI jjjs (j-a Sj-juSLII 4_j_a£LI1 i>J_A ji (j_a (^ji^J 
jjl Jl>-J "ijl V! Sjj->- jtl i>LLa ,_Jjj>.I Sj_a L^^LflitJ jL»J (<U 'J-^-i-II ''Lj- 0 (jr^ 
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«(jl_«_<J» Sj_Lja_i j »" (jjJI i-dl <i 1 11VI 1 ii-v? (jl ^Lt3 ~ 1 eajl JlSj 

i LjJjj L^_i ^ 0 intl d 1 1 n rtl (3^-^ (3^3^^ c ^l^' ^ 1 ' " * iSS" 1 '*'* 

UJ.'^ 1 iiiiL»-u/VI OJUfc Q^I^Lj (jj jJI jljiVI <bu2 (^-^ J J.'** J 1^-* 

1 a^-LaJ I tfLus ( _ ;r 3 3ji^>.jJk! (jjjjjJI 'Lj-*^ C^jI^ I jl 4j| Jl2jjl1I jj-o JlSj 
Cr^'j 'Lr^L) iSA^-^^ 1 a " '"'^ " L>. Li£ islLujIs 1 c I 1 1 all 
^jjs L - c tSL a JL>.lj ^Ij^e-lLo (jjd^ L^_aLj_o ijr 3 JjjjjJI d 1 1 im ^jj^ V 

SLo. 5>f^ j La a. (Jix-i (jJ 4Xu-LtaJI A 1 1 n ill tfjuk JiLo (jla itfLjll tfJ-A 

L^lS ( _ ;r 2jj (_^<JI Sj-pt-JI tfLus jl ij-^ill tiJJj 
jJ-SJI I J_A (jlj ^ IT ir^i J-i^. (jlsljH^VI \jJt (jl JJLJ L«ji ^ I eajl J^J 
3l_o~ Ij-f^ Laj. (J!L«jj i4ojjJI Cj ^JjJ Li^l^ JlJ»J ^^^j-H j-^ (J-° Jj'' 1 SaJl 

. q\ 1 iuVI I jj'a Lxj S_pJI CjLoI£LII ' a b 3e a 
jii jt'i ^pJI 3-jjJI tUl_ol£JI jl (jJI ^yfl i. u-uJI J^JJJ 

jLjVI i>j_a Jal ^~ II ^ I r 3jJ_2JI L^J t dJI g 1 uVl Jla t^LuUI ^jLjJ.1 a j-A 
j-Lill I Jot ju£jlu ^ * I ^"m*" c?^' ^1^1 (1)-* c3^3^^ d 1^ tiaJI 

. Lg-al 1 n-vl 

w-Jj , C_^j^3 ^^J-^ i^-^- ' I (jj-^ (3^3^^ (j^)^^ 1 ^1 ^ ' "^1 ^3-^9 

.Ojj-jSLII ^-)lj ^ t^Jt^-l d La 1 
,3_lj}JI S_i_<i£LI w LaSVl JLjJI JLjJL*jj SjIUJI 2-> uaJI 4lut C^all JL3J 
(j-o 1- 1 j 1 n i-g^ig ^i}-^ VI V^?^ C^'j '(jl- ta - 1 VI 1 ii-v ^1 (Ji- Ji3 Ji^ (jH-II 
. £j < 1 .iVI j Irill I JLA (jj: j»ljj5cjia 0 , 3 ^y^sz. JUjj V Lxj t«— il j 1 .iVI 



1 01 



1 j| 1 , 1 1 jj-il! J-^j 1 J! ^.Vl ,j-a Jb. i>jjl-><j ^ lS j-" 

<J^L>. \j ' " JJ ' " > jLa_jJ *j J se ) liJI a < iii jj_a ^ \& ' a • a 'J La1jj>»^lj^ (JjLjj 

4-ljHI (_gjl_>J,l (jjJI t^dl n 1 nVl £-j-a^>- jl '-^-^ (j-o Lil (j-uiuj 

j^-a-iVI lL1%£u-u'5\1 ~ 1 1 aj V 3-aL.u jjj^sj i41l221I cljlj_Lill 0 j-fl> Jla-i i4jalU 

2 j I -1 c (j^ dJJjj ">LjII (jt^ Sjiajj-jll Cilj Irill <L<-«£ ojl£ I -1 j a 
JUs-Ljj iSj a "1 1 11 a ^ j I 1 c 4_l>J! CjLcjISLII ^1 i 11a.] Cj!j_Li!l aJJb 
iCjLjj-iSiJlJI ^1 CjLiJJI (j-a JaJI «ljJLJI *LcjI i^jJ-ulaJI Ltlj^ca 

ljr £ JjL&jVIj 1—cJ-lJLl LaLc Ijj t i"i 1. 1 j i ujj ijIjjJLjj c^l J 1 a II J (j^il 1 h-vVI 
' "'I jIj ta-Jal iijJL>. (_j-JJj i ( _ 3 iSLII ' ajj ^1 (.g-ijj Lo-^ p a 1 n"ll CjVLs. 

j— a^/l U Q~'n j<u iSjjJUSJI p a 1 n'ltl CjVL>. ( _ ;r a ^ a i^^ll jL^>JI Sajjuiu 

.SLflaJ! CjJJLaj 

OuL^/» Sj_iJtj ( _ ;r a a 1 h^M ^1 1 ii-v? ( _ ;r a JjjjjJI 1— al ulS^I jIM J^3j 
(^Jl p-AjLlajf C^AIj iSjLa^II oLjVoJI j 1 1 ,j-a J£ »l air ^Laljtl 1969 ^Lc 

dJJj p j « a i3_Lj_ilLll cjljJLoJI tfj^j i>L_>JLl cj^Jj ^ji/LJI jJajJ! 

jj_a ulj i U Sj— 1 lTlSLJI Cj 1 j j ~r 1 1 1 tfLjLa JjlajJ 4-Laaa slia^t-l 

CjLjVoJIj 1 1 J_£ Llaa£L>. C^aLa lLLI jjj jJa (j-a ^ a Li ae a i- 1 1 n I 

CjLUsLjjJI 4jjlj-a Clm_La l_a^ t Cj I j-l?c_lI I eJJb (j-a a < ti z\ JLj-t-a ^-la-l SjLrtHll 

4joLJI 3_lL>II OJIaiiiVl £|aj! (>a jji^ ^ tiLSJI cUjlilj tBOjeitl iTjLjVoJ! 
{_ya j-JJ^ (J-lLkjj ijJLut j-» 1 all '"«! taj ' iJI O-aLa dJJ jjj iCjIjjt jtl oJLA (j^s 
isLlLkJiI 3jajJI l£JI a 1 ul ^Aaj ,_jJjj-II <j-a J^il al uual p-ij iCjI iUU tfJLfli 
4jail,l CjI jU U o L-tae-i .1; CjLLiLjJI a'jJt C^aLaj .i-i!l a 1 ii^l (j-a L^j-lC. 
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.,3j-<-^I I 

I960 ^Lc w fl£ . 3j_u£ (_£_>i-l <j^Lal (jjjjj-JLj i>LlU is^lj 1 a uuSl JlSj 
JL>.| jjjs l_AJLLt-£5 ^c-i (jy^Jl lilLo-i oVl ^j^* * ^1 < n~w I (jl Jj-LSjJ! (J- lL^T lILj (j-^-aJ 
4j 0 1 11 U J->J! 1>H>" j - ^ UsJ-**'-' o'^?-^" 

(^palj-cl ^j^* 1 jjjfc- (J^3 (j-a Cm 1 1 tU JL9 liJl g < uVI £JLA C^jL^j a Lpc 
3_jLo (j-o ^-a SLflj Coi L«Ji 1 L&jJjI_Lj (j-«-a J-i^ (jr^ " ' ""'^ 

g j I -»J1 I JUt <>Li_a jjjjjjj! -i^J-J <■; u-mll (jl Juu Li-l3 (jH-JJ 
4_il a-Lse^j w flL (^JaLJoJ! ^LiiU i £Lu i n^LJI £_iLi^aj3 Jl>.| (jl (^Jl 

. L$_u>JL«-a (jjJ> J-lL>JI I JLfli oLuj ^£1 (jjjjjJLl 4l«->J,l 

44_j_lL^J1 JjLaLiU Jit-a i^jlj-^utJI (j^. 3jll*_JIj 3JjjtlL.I JjLaLlL.1 iJ? _L>.j 

iCj^-LlJI jJ)Lt-£a_a (j-£. £-t-uLiuJ1 Lfl>JL*_) jc-Cj (^LumSLII Cj^taJ! !jLfl> (j_a 

Jlj>.j JLS (j-£^Je_LiJ I j_jLLsj w ■ La all i_ijJ! (j-a (jl lillj) 4l!Lol (j-aj 
CjLj!^_j^>. L$-jI (j_a w 1 c ijjjjjj! jj^ (j_« ctLa^tla d luiJ L^-al i n"w*b 

3 JLl*j j i^^-^ 3 ^' ^J- 5 ^ cLuJaaJ I cLaLaJLlI i La (J "J*" 

(jV dJJjj ij-o^l Jjl 3 mi itJuM ,j_o LLui 3j_2>LLaJ! tfj-fli v^JjLji jJsj 
I * ' J mli n"t fdj d I ) , .~,ll d U ,", 1 VI jj^j LaLx-i aiicj 4-uIa^]| d U ) 1 1 

jJLa .«ljJLll 3 I i .1 1 1 .1 (j^Lx^/l (jJL. dilj jju SjjtLIaJI tfjuk t^jj 1 11'^ ji^j 

iCjLjj-iitaJI £JLA (j-* 3 0 t nVM j^Jjuj jcj .1 ,l->-t^tl | ( j-a CjIj-Jojlj 

CjIj i"h_i (jjjj*_Ljl j-iLla jl i(_yxLajJI t_!jJI jJuj d 1 1 nl 1 nil oJLfli 3j|_#j 

^ i3^j-H c?^ SjLjJ) tiilj '.■-»■ i3jjJII dJI g 1 hVI ojuk (j^s 

^l_t_uj>.| ^ j_j j_l^)-1JI I J_A jj^uj 1 1 ill 1 nil a JJt ' "«l al> (j-a d aia. 

^JJjj-II J>^ii <^>C- 3Jj|j 1 11 U (_,-fll (jl ^jjIs^j liilj) JjJJ 

I JLfli (JiLa (Jisj (j^. 3Jjj mXI ^jJb$ ' d j J La S II CjLjI ^jj>JI oJLfli ^1 1 n-v I ( _ ;r 3 ^L^JI 
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j ual * c Lal_4-i 4_a_ila_i JjlaLLa ijr II 4j^1L1 JjlsLLtl Jli^JbJI 

CjLiV^JLi Luj^jLjJI^ ijr 3 j^t_J1 ^Lu-ti ^ji j^paj-ill 1 JJb «L?e_i-£5 O-ljj 
jj_a £j-tJ! I J-^J I ' i i.". jj ir-i I n 'I g i nil (ji^- L&jljlc. j i a] 2j (jyjJIj iSjLkjJII 
.JjjjjJ! ^LLb^tla d 1 1 ii i L^-al i n^b <Jlij j La a iJli^JjJI 
ij^sL^sjJI : JlLa (_Jjj>.VI 4Ll2IlI! Cjlj-LflJI (j-a J-JJ^ ^ 1 1 3 .' " 'JJ 

Jus. ^ I c '''-i-^' CjljJLU! oJUt d 1 1 ii I 3-iLjj J-i£.J i^^-uolSLJIj i j_ujjJlj 

jj J La (jj-IJ i( 0 mi 1 1 4_>Jl_t-£5 j j ^ ^>L_jJL1 ^_u-aj 

^LojjI (jyJJj i JjSLI! ' ajj ^1 ^^usjlSLI! (_£.sjji_a . L^jjJjLuj (j-a ( _ ;r l^. j<i 1 1 n'ltl 
.^LjlII o i n**iT1 jj-* ^-IL^ ^\ £c_ujjJ1 t_£-Sj-s i^jJI JaJi-Lla 

! Jjjui Ijj Ja 3 Ijti"!! olj LaJI ojut Jila ^Ir 4j_j2L>JU 0LJ.! . j i 

j_uQj| j 4-oLuijSLJt jljll £j>>' JJiJtlj :5jI;L>.jJL^JI 4jj i^ajJI oL£j_U 

Jal uijJI ( _ ;r J>.l_La SjJuLLa CjVI o »" i ill L^J (_^jJI jljl! ^j^*; I j~ Ij a I 

L«_^3 (^Luj/J Ltj_LCj ijjjjLiiJIj iCj .J.J .(JiLo uuJI CjIjLuJi! 

(Polychlorinated Biphenyls) II Sjljjlc (Jj-tAl! ^^Lxfj » CjL^j_o Jilaj i Jjlj 
.(Dioxine) . ..^jjjJIj)) (B.C. P.) .(_,-<-u .(^J" (o-uLi SijjjtJ.! 

(j-o (jl—Ljv^/l ' _i I c I ( _ ;r i (j^Sijj iSjLc 4_l2j CjLj^jJi! tfJUk o_S^ 

jj K tl ^lilji jl JLcl Lg-La j_jJL1j (j-SLIj i4^jl uilLa CjL^j_a 3j^, ■ tagla. 

.(II JSL<i) (jjj-LJ! ciliLej 3li^".U 
j! i(Arochlor) «j^Kjijf» : Jilo -1 g i u? Sjlc g>] CjL^jJ.! ojla Jlo ^Ljjj 
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(II) JSL£ 



j^KJI Sji.i'i £j-ujj 1 (Chlorophen) ((^j^Sjij^K)) 1 (Phenochlor) « j_aKa-LL3» 
.(jjjJLi */62 j */32 jj-v La S^Lc ^jljlu (^^j iCjL*iitl ^jut ( _ ;r a 

r ir-i ( _ ;r 3 1929 ^Lc 3j_a (Jj^/ (((^ -(jr^-u •(jr^ >) ^->Li£j_o O I q »" i J JlSj 

.-I ^ 3< tl Jj_c (jk. 4_JL«J! LgjjjLa l-u-uij SluLij^SLII tuLiiSUIj oVjaII 

i(_ps!j_C.VI (j_a (_dJi J-k-j cJ <i1 1 ill ^<u i4jJL«JI Sjlj^til L^UaJj 

^3 CjLjj-Lajil! ajl-L^m Jill! 4g,l i 1^1 ( _ ;r 3 4jala O-ajL?-" 1 nLa 

O-La »"i 1 11 1 j£ ' O-lULII I 4jSjJ 4g.l i ir-i (^-^J i«^UaJ! 4cl_u^5 
4-t^.Ll ■ all . " 1 1 A lJ% i 1 1 uuJI CjljLull ^j*-*; 4g,l i ir-i 

j^y^ iltoi Ij-uG (jj-Aj iSjUJUfoJI 1 V"' -^J-^ £JLA t ^ , j 

V, <^LAJI 

. ^ i 1 nt 1 Cj 1^ uul! ^ L1 1 ijr 3 ( _^a_JJLJ J 4 4J ^J^t-u 
4-al 1 11 tl jJJ 4_ajLa (j-ulj (jr^ 4c.jjs->JU oJLik CjLi^j_a * !j_j_>J! ^-Ltajj 

.3-aj-2ll.l JjjJI ^ I ;,^tl v2jLil>J,Li Jl».jj ^^ll! 
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(j^a i_3oJVI '"^J * rt ^JJJ OuL^ 1_AJl>.j SjL^tHll CjLVoJI (jt jJ^jlj 

■ w « I-*jj3 jjjlJu i_a!j_<j/Li ^jut o-ajij-" 1 »l jJsj .j»Lc (jLila^/l 

lLiLkjjII I flljJejaJ I Lajjac a L&JL>.j 3 JL»jAI CjLVaJ! Lg-La JL>- aj La j J-2jj 
. (jjL>JL! (j iUi> jljJk! tfJ-A (j-o j-u^ (Jlj Laj iJLUj^/l (j-U^Lx-l 

-jlj-flt (j_a Jj_3 Ji? (j! SjjejJi.! CjLjVjJ! 3j-» ,^11 -"'I LaJ ■ ijl (^jGj 

i __ r Lc iiqni-w ^^Hjtj (^oiiii ^j^-lLo 250 ^JLJI 4 ijy SLjj-a^1 t. 

.(38 

ojut (jl t_ijLajJ! cjLil (j^Lc I (_yjJI <-j _j :=e -^l (j- 0 cAp 

SjLjj (jij i(_^L>. 4j>-JJ 4 j i itjJI sLa- i ii i^fl (j^J j»i i ii ->JI (jj^jcj jljJi! 
. (jLUj_«jJLl SjL^sV! (_yJ! (_£-Sjj C^*^' O^^" f 1 ' ""?* Cr^ -9"^' DJJt 

L$JI a +" 1 ill (j-o L>«jLi QaSLj V jl! tfjut (j-o jjLlII cjalill _jf U \1 t I jj^aj 

ajj La_LLc Liajj a> i L^-L'ol > LSI dJJ j£ CjJLkj JL3 cLcSLJj i ■ La 2^ j_<I/LJll 

.jUtxIl (__j3 LgjLoJitAJ LgJ "LjtliU CjL^j Mill 
(j-oj i jl jJJ 0 JL& (_p3j-J 4j*H1LI 4jSLjj_a^/l CjL^j_<SJ! (_£Jl>.J (jl lill j JLLoj 
i^jL^J! i U j 1 1 1 1 aJ '"'I alic aJ w ajj C^jLi iCj .J.J t_<£j_a I j uJ 

4j»I i na (__j3 (_Jjj>.^/I 4_l>J! CjLoLdl (jjs nj.ll a i ii^I (__j3 i. 1 1 1 n" La-a 

• oLJ.1 aJ-tb £yz iijLa 
j_^Ll£. i ajj ^- ^ (_ =P Lcj i3jsL«JI ixjLai] (_5^Lc CjL^jJiI oJLA SjjiaiJ IjJiuj 
jl i jl jJ,l ^Lijl j-La-3e-J 3-xcl i-LaJI (JjjJI ,j_o j-J-t^ ^La J_l3 S^lJI 

,(_3j|jJiJI (jjs C^o L^o I JLitlxu I 

CjI i^j-U 9 j J * SjLxiaJI jLjVI oJlj Lai jJajJI I jut ,jjs ^a-^-J-H q J 
(jV dJJ i Lb itLa^pJ,! 'LLjjJI J^*"^ clA 5 * (j -0 tl i— oj-u^I J-a j j LaJ 

. ^L^aJa IjLal (jIujlJj iCjLAII Sajjuiu jljll 
(_yJ.II lA^>!^-II (jit* ^JJJ-^I 3jj ,%..tl CjL^jJ.1 _j^«; ijJLLaj 

. jLiaJI LajjI jl_Q£.VI (_jj3 ju>.lj (j! (jjj (jlslj^VI (J£ (__j3 LjJI ml i nl j n'ih 

Poly) « JljjjJl^ (J-ujLs ^^>» ^«ujiLi i_3_jjj«i,l j-ajJ^jJ! jI jll o jl& <dlLol (j-aj 
.(P.V.C.) «(_ t jji .(^ •cr}" 3jLc «LlLc j * tajj i (vinyl Chloride 
(((JjjjLoll Jujai^)) ^cjjiLi lj3jju i Laj i * c^_j-o 3j-aijJ 3_}LU 0 JLA j-_uiaj>o ^aJJJ 
(j-u^La Sj Mir (_yJI J i -»~ 3j_u^ CjLuiSj L_fj-tli aj (ojjj i (Vinyl Chloride) 
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Cj! _JJJ>JI ^Ajljj sLlIj-lU CjIjJ^/I (j-o j-u^ 4c Llj^j ^JLa-" i iuj i^L«J! (jJa 

. I gall Laj 

CH 2 = CH. CL 

... CH-CH 2 - CH-CH 2 -CH-CH 2 ... 
CL CL CL 

« JLjj^I^ JjJjLs ^^J)) j_<ijJjj 

i4_j 4cl ! ir-i *!jj>.| ajtj ^3 LjJI m" i ..I jjc SjLU SjijJaj. jJujj 
.^yJ)) 3-iLa (jV dilij jJLlI jJLl Sjjjij Lj-al jir" i ul J-tC jSj 

4 j i ii i (_ T ic LjjIj (_gjIL><j « ( _ ? -<-u •( jr 3 

Sjj^laa* ^jLlaj-i-aJL 4_iLt-£3^1 i . iii imj 3_aL_u 3_}La «(J_j_uLiJ1 Jljj^]^»^ 

".(JiLo I 3_aL^]l (Jjl jjJI sifLuti jtic Ij-ji^ •(^-^ -e^" 
.(jLuuV! ^1 J 3j ug 1 1 j j' a Lo L«jj_<j/ JjIjjjJ! i>j-& I jj'** LulJ (^ylll 

(Jj-i-J (jr^-!' <-A^ I (jr^- ^i5-'- :>, -''' l£>**^ ^ J-^' U^*.' I i eajl i-dLcjij 

_}1 ^ja ^jj-Aj 4(^u_u£^j1 jJI J^-* * Cr^'* ^Li^-a ^ J o ' " I j**" q ' " 

4jj_iIj jjljj^ (jjSju jlsj it—iLJucV! cj!j_ujs o^*-} ' * ^LSI oj^-" 
jljl! J-Jul <j-o i(TCDD) 4J j-ojjj (Tetrachlorodibenzo-p-dioxin) 

Trichlorophenoxacetic) <u*\ ±j j , ul ^ i "^j-Lta ^j-^ cP-^ -5,4, 2» 

(j_a i(2 ,4 , 5 - T) «Cj - 5 ,4 , 2» (o-^Li i^jjjj (2 ,4 ,5 -Acid 
. (2 ,4 , 5 - Trichlorophenol) « Jj^ajj^K ^^ii - 5 ,4 , 2» /<u-uLj 4^^*11 
jjji j_u^ ^-"j^ ' ^ VI CjIjLujs ( _ ;t SLjjjs^I (jlujj! j»JLitl<j/! J^j 



o^J_jt-j|)j i (Agent orange) <-. i x _ti» (j— a— m I— a I a ' a 



L |T L [ CH 2 -COOH 

CL "^-"^ OH CL^-"^ O 



Jj i/q cr 5 ^- 5 " 5,4,2 liljlujl ^jSLl-u jij'q ^j^K - 5,4,2 

[2,4,5 - T] 

[TCDD] ijpi^SjjIjlII 

^j^o da-iik (j-* 3 ^j^SJu ^jj-Aj t_}1^JJ ^o_&t ijr A «^_i!jjt d<_LJt_ii» dul^j 

-4,2 (j-oj «cj " 5,4,2» i 'I j" j i ill i n^j-i-ia a i a. jj^J^ (^Mj - 5,4,2 

jjjj,! 4ajjt (jr^ (2, 4 - D) « J - 4 , 2» i ' I j" j i ill i n^j-Li^ a 1 3. JJ^l^ (jjl-ij 

iTjI oju* (1975-1961) 3 _pAJI <ya <^j>oV| (ji^l oaj 

^>Lj_a I I gqla . ..I i Lili 24 I 80 j-x-i I J~ Ji^ i^LlLi^ <_j J-ia. 

. 680000 j-L3 SiSLt oULa cjLLAJI 



CL 



CL' ^ — " " O 



_poaJI ftJSjtuB ugJUII 



(ja-jLa (jji lSJ^-"^ (^'j^JU^^'j 'f^J^jO^r!- 0 ^ >® CJ"^ * Cr^'j 

4^jj (JH2J i—^j-l! I J-ifc (j! 1 LiJLi Lujl Jj-2j jl , ,," iji|j^>J| jjjs 
w 1 C JlJ^— 1 ij-JLt-aJI ijr 3 LlaLlLo ijr 5 tfj-ji^jjj (ja-£-] LaJLtC (j^o-aLUI 
. >U! (j-a U^r!-'- 0 (j-^ £ *-" 1 Sj^L-i 
j Laj. I (j-a 4-J 3JjLa-U CjLi^jJLIj (j-u^aj! jJI S-^J- 3 J-P^d «— iLuj/V! 0J-$-Jj 
Jl^ (j_a LaLa_i ^alseltH c-t^t-J i_lLJ jjj 4 LtfcJ-til (j-aj «Lu_tU 4jalX1 jl ^aJJ 
j U 1 1 _j| j j . aaelxJ <U^sL>J! cLicLu^i]! CjLlLsjlI! ( _ ;r 3 LgJLg jjSjb JL3 La 
' ' a ^ ^^ri- 0 (jr^i ^-'- a ' 1^ ' "**( I JL9 La t— La^ 41 >1 .^.^ VI CjIjLlax 

4^jb ' 'oj5£J\ iSjiU! ^ iUcLLuaJ! djLiijJ.! s LoJI J-iS 

.SLa^JI CjJLaj tJLSj J3. ^IjjLj 5ai.jJ! 4j- uijVI (j^utJ 3->Li^! 
4-±3BJLal\ ■ "*i 'lj La ''-^Vi (j_a d 1 i n 1 jl (j-UusLilLLtiJI (j_a 1 * 'J 

i3j_)J_jfuJ! 5_)J_L>J! pi all II - J-ii-a p J J ' Ij rt ^j^ 1 * ) L^_La 4jr iL*_l 

4* )j-_>J1 JLjlj (^_Aj_tiuX1 Jl jJa_a j] t LLaj-toJ ! j^^j-a-l 

^LlLi3 »l n If j SjLaliil CjLjVoJI *LaJLc (jjs i"i a ^c^ax-o O-aLs J^J 

(j-a <L>>jLlI! jLiV! cilije-u (39 f£j ^>-j-a) isLlILkJ! CjLLi^J! ajj £_a jjjLullILi 

( _ ;r ^ 4JI a »" 1 11I (j-a LaLc ^jjj Jjlj LdJjj i (jljjiSaj ! jl! (_psjJlllJ! jl Cj^lUll 

(*) . . s 

SjLLI i^J-^J I ^-usj-au ji (jun (j_a ^1 1 n^. t 4_u_AjJ1 *La- 1 n (j_a ^lj^>« 
CjLaljj>.^SLu 103 u-IJ j-^jHJ! I J-A Jj-aJ J^J 1 LaLc (jjj.ic J_La 

.CjVL>J! aju 

*LaJ 3jLt.l oJLik <U-uU dJLut (jl (_£jj>.Vl Cj^tjJ! (j^aJLJ (jo Jl^J 

1 ^juajjt-a ^qJj 4^LlLi£ (^y^ 1 ^_ajL>. (jJ jJI (j^_jSLjj-a^1 Jla_L>J1 ^j^* 1 uul (jy^J 

I 12 



.(40 1 Ij-tuiLua Luajju ^ i n^^jl JlLI 



j_L^jJJ jjtj i(4 I ^JSj £j>.j_o) Q^-j-Ltl «jj>. 47 ^1 CjVI_>JI (jri <; ^ 

.c^jJLl Ijl^J BjujuIoJI d j 0 1 nit d 1 1 11 itLi ^Juj-a 

. 4j-uJI (j-a Cj ^taJI (J_al SJIjLi (j< U (JjLoj (_^<JI j i mil 

jCLal Jj iCjJjJI I I JJ a ^Jcjtii-ul (_^II aJaJLl I ( _ ;r 3 CjjJjJ! j«Jj 

^ flla 'A I flJ^-l 

i_Jij_a_i Cjj 1" II 5Jljl ( _ ;r 3 4JLIL1 4j 1 j » 1^1 ^ ±5e LaJI taj 1 nil CjJl>.j JlSj 
^Ja ■ ■ la ui£ 0 '1 4J5UII c!jVU>JI jnt i ^ j-aVl 0 cajSI JL3j lt > 1 ,i<jjI jjl 
.(jlj-ajiJI jj^- (1)^^-°' ijr 3 4_Lo ^alsegJIj i4_ijHjl (j-* u?^jlJ1 

"Ctt 1 • ' 'W^J -0 *^ 4JBL9JLI CjLj^jJLIj (jrtJ-u£jjl J-JI d j uUj 

CjLuJI I JL&j . SjijL^JI <LuuulaJI <_3j|jJaJI 0>J 2 tj ^ , ,, . jj^cu V 1 LgjLu 

jji-jjj iCjL£j_U ojl^J ^jSLlojS^JI cjLAII jj j-2Hl i_jjL*jJI i^jj>- I j^j 

j c (j-^ J-^- 1 « ^ ' "^^-il J-ll «t_£u-a_Lll j i<* " (jl < ijLstHjl eJJb ^ya 

(j-a JUs-lj (»ljJ>- J^-J 1^1 I JUt ( _ ;r J_«_jj iSjI—Ulil i_3jjJaJI C^o CjIjJjj/ 

11 La 5 '■» j»Ijj>- 1 a ' a ) (_gl i4_uiSL!l tfJLA I Lcaj ^La La 3j_pcj ( _ ;r 3 (j^j^jjl jjl 
1 4g2-uX I 4_ui£LII ' a ■ a * ^J^t-u jqj idil j i < u j -"-^ jJ^L>. 4jr b 1 dj *j ^t_u 

3JVj> Jju Lj^j 4 1 jlSLaj i3_JLl!I j .« < II i_jI j ; , nil Jj»L>. -.U^a ^Ijj*. jjj 



jLoLCJI 



I J 



_poaJI tJLSuuuuo 09JLJI 



(jj-^-Il Cj!j_ui_>J! C)1 J j 1 aj » >l VI Cj!jl_u-o ^* * ^1 Jl^-**i ( <il (j-a 

ijr 5 I ^ ^ * ^ (Jj^l ( _^aitJCj :^u_a_uj (^_aL?o1 ijr II 4_jJL>J1 Jl)^t_J1 cl^tluj 

JL»jjj CjLi£j_U aJJt (Jlr>o (jl . .." ^liJI <tJLi3jJI CjLuLCJ! (j-a £_JJ -^L^! 

^Jl L^J j-soj iCjL^jJLI a JJt ' d£[ jj (j I , ,," (_£jj>. I £jj-il Jal j i" t ill jl 1 Lgj 

.SjLi 1^3-5 ^L£j-a 

S_LjLc ,j_a iJjVl gj-i-tl (j-o 3 ;j*9\ oI_LjL£ (jJI 4 La_L»J! J-i^J 

jjl ^ ", U , „l jj U*. , ,." cjLxjjjVl (j-o LaLLaj liltUj < _ S -Aj i(Pseudomonas) 

(J_u_u£j)j JLufc CjLc ^_aj?e-a (JL>ol ^Jl (_£.}Jjj 4(J!jIL>.VJj 3 J_*_u£V1 CjLlLjjlj ^ jJlj 
j-i^. j-a 2jj .%»»tl jljll Jj^elLl ^ jjij CjLuLCJI (j-a i$J-^- I ^Jj- 1 ' dJLL&J 
£-j*.j_a) iSjLajU,! CjLjV^oJLi LujjjLJL^ sU-aLa-i dry*- 

P. Slutzeri) (j-oi>- (j-a SJLlSjJ! CjLuLC!! (j-a (j-tc_aj ^1 jir" 1 11L1 <tj| i(42 jcJSj 

^ inLi t_3j_»_j t_gj ui J j 1 a cj|_ijj^>. J j 1 -»o (j^La-i i(and P. Aeruginosa 
. 3*h jll IjjjlJu lij^la jjjjljj jLo_a jjtj i(Parathion) ((j^-uljLi) 

£j>.j_a) i3 JLxHl! CjLjVoJLj (_£_aJL<J I 4-«-aL*-! (jj^ja-I (jjIo.L> t-»~ , ..I lLL!I^ 
J-Lso (jl Ci-cl LaXi Ljj_uSLJI (jja 4c j j_a j-Liiajo (j^s 1980 ^Lc i(43 jOj 

(j 1 ii^j-Lta a 1 a. jj^i^ (jjJ^j -5 j 4 j 2] «cj - 5j 4 j 2» 1— il VI J-f^- 0 

(jiaju (jSL!j i«Cj -5j 4 j 2» CjJLs. La JjJLajJI *" ^>*i 

-jjljjj^ (^Lij -5j 3 l_^j_a JlLa i«Cj -5j 4 j 2)) J_lj_«_LI L^jj^jj ( _ ;r 3 d j mi" 
(^Lj jLc. j_aVI 5_jL^_i 1 n^Luj 1 L^-La i La i njf ,_Jjj>.i CjLi^jjs ^1 

nj^jijjLujJI jljj^K jLc jLc L^ia 1 1 alijj i>LUj q^jj^LI! jj . n'Cl 

»l Lta-SJI £ l-^*- ^IjJaJ! OJLA JlLa ^Li>o J-fJ^ (J-a! tiJLijtJ 

I Ifl 




COOH 

Sjl^i . COOH 



■ w 



» C0 2 + CL 

CL' ' " "CL 



JlLa 2 ij*,^\\ £_2jj icLflj^jJ! £ L>-><-!l CjLcjISLI! £ya £jj £y» (Jl Itl 1 ul 

4jj_uSLlJ! £jlj-U tfJ-A (Jj-o (jr^ SjJajj^J! 3jjj_u3 CjLiLjjlI! 0 JJt 

. Ll£. 1 f * <•> LjJl <a ***< ( u\ J_Ul d 0 . >» 11 

(_gjJ! j_Usl_>JI Lij tax ^ lr S_usljj ill 35^15 ijJLLa 

abu^ (j-^J '^"W^ v J-*- 4 - 1 CH^' <LlCLLLaJI 

j_j|_b 4 jJaj i(Feyzin) (((^^jj-j-S" ioLa- ^u-uLi >-3>*j Jj^' CjjL>JI 

, 1 , 11 l)3tJ^ fi t-<- 1 ^-a tJjL?**'. 1 ^ (J_«i_*_a ^3 1 966 

tS_$J^ ij'j-^ 0^ oWjl>^' Oi}^^ liil jSj .i_Jt£La j^La 2000 <Q« 1 11 tSjj^ 

JAjj/^/I «j^>J! ^jjjtjJi! cill ^!jj>.I ^uj (jl^j it_j-»SLa jUa 1 200 4"» i » jj-T 

w 1 c J_j_L>J1 ^j^* * £_<5_=»o sLlLjjlJI ^Lut jLi-Il j^s_u fiL^t_u_ij 

. CjljLiJI i_)j_^uj 
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_poaJI ftJSjtuB ugJUII 



J»" ■ * 1 u jjL>J,l cjIjI j 1 nil (jjjJa ^1 jLiJI 3J^ic cJ ir-ij Laj_t£.j 

cjJls-I «LiSLl_j ilIiLi^j iijjLs. ^1 (^lil! jLjtAjV! ! jl& j>Jj j«Jj 'j^' '^'j - ^ 
• ( 44 f\) t^>°) ' 1 6 ^ Lfi-^j^j ' 



(^-^9 1 (Flixborough) « jjj j ' XU» ioLs- (<s-<-uLi ^Hl! ioL>J! La! 

L^_ij i^jjL-Ll (Jl mil IjILa^lj^ 260 j se * JLslj ^ 1 c ^Jlj Sj-jJLt-a 4_bjLo 

^ la - ul ij? _SJ_>Ji ^jL-uSL^Jl c_t£j-a 3jU_u£^/ <Lu£>L>. 3 Jo- J £_LuaJ,1 1 JL^j Jo* 

. I 55 Sjljo- <L>.j_i J_Lcj " La * <>»tl Ooo (J_<jJLjj i LutSLa 1 jILa 45 djujILre-« 

J_A Jl>. I jj-^ UjjjjJ CjjJL>. (j-U^lj-ll JL>.| Jaj>.2 1974 (j-ujLa 27 ijr ^J 



1 16 



.(44 pjaj nji-LuJI (j^i^JI ^1 1 . i ^ ^j t l JjL-u jjja 

43jj^5 1 11 (JjLa jLa-ii! ^1 CjjIj 4joLlII Sj^jcjV! CiU'mil JlSj 
Sj^>-^l £-J-a^>- j-JuaSi (_jJ! jL*^LlV! ! JJt (_£-llj i^XLaXI (j-o IjILajij^ 50 JiJLJ 
Sjja (JjLa-i jLa-fl-iV! 3 jja Oul^ 'J-*- 3 600 I 1 ^ . ■ 5>jl^ (_j-iLjHj 

.(TNT) Cj .(j . Cj (j-a LlLs (jJj-Ju^. (j-a JjUl jLa-ilV! 
i^jlj^aj 36 <_ m i^-ilj 28 p J * a CjLa 72 £J3jJkL> (jl^ JL3j 

2 n ir^Lg. JLi^jj (Bhopal) (((JLjj-d) cjjLs. puj/Li liJliUI ioL>Jt 
L^_i ja—^alj (_j-^Jj (j-o Ij^Lo^ij^ 580 Jl-«-j (j-Lc j-2ljj i J-I4J! 1 La 1 uj ( _ ;r a 2jVj 
' 1 pj 2_<SLjj_a^l (Union Carbide) « juLijl^ 2£j ui I £jLj ^' ■ a a 

.(Carbaryl) «JjjLijI£» iui! o>j ^gj iSu- J^j-o 
Methyl) «J_ljJ.! cjUI j . »j 1 njl» SjLa j j . U ' ■ -»" Jj^ajj 

4JjjJtj plj di! jJj i3jjL«J! 3j!j_>J! CjLj-jJ jLc. <_,-Aj i(Isocyanate 

£ya 2 , 4 JaJi ua C^>oj i^^_UL! j-a-L^aJi «L>.j_i Jut£. 4lsL>. ^_jjL^_*-£5 

jLiJI «Lj>Jl_*_a ijr 3 q ♦**n 11*1 4_t-£sL>. 3 JL>.J L^_i-oJ 1 0 JLA jl Jl>. 

(j^axaj (Scrubbers) J j i ■■ c ^'j-J* (j -0 OJ-^-" "-jj-uij (_gl Cjjjl>. j_t£. 
joJLj pj (_gjJI jL«-II (*" J iS_jjLSLII I 'j '^H JjIt aJ jLill ljj' a 

^ 1^1^ J-«jlj 2 '»! j.^tl oLcjjuaj: lS^I CjjI^ 1984 jim 2 

ljj-i_uj ci]l_L& (j] < " 1 a uijS I ^ji Jjlj Oi^b ^ * ' ^ ^3 ' ^ ' '^J 

jjjjJtll! (jlj^>- ' La « 1 a 1 1 (jl 2^.jjij>J,! ijJLA ' " 1 La 3. *^ Ji^j 1 jLiJI 

2 I i^ijJI VI <-^a La I j«Jj 1 3 ,8 fjJl J '^JJ i£La3jVL> Ijj 

. JoJLUaJI Ijut ' ^j-^"* Jj 1 nill ^IjjI (jJI 2JLusjII 
^jj J^iitlj joi^ i L^LiIji^ i."i 1 0 frij 4lLajja CLul^ Jj 1 nitl S jl>.j (jV IjJijj 
jl_«J! Ijuk j^jjl JiiS diljjj iJai-LaJI Ijbt JjjjlLI ^JL^iJI Jj 1 nill 

IjHa jlj^ I i » 1 1 (^paj^/l (j-a 3j-u^ <L>.1 1 n a w Ll£ J ^ I (^yJI ^L-oJI 
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_poaJI bJLSuuuuo 1I19JUII 



SjljjuS/ vZjLLjIJLi jjja 800000 j«_&j>Jlcj 'J^W • >< j * •'•< <_JL>J1 <_y3j 

(j^i « J tl L*5 ijftjLj (O-^-i- 0 (J^*.' cr^Pj '^J^*-^" Cr^ 

(^Jj^UI J-atj^J! cj\j j 1 nil jjj> '/25 j! 1985 j_j!j^3 ^^a 3jj>LuaJ! «>«jLj 
(jj^i-VI jlJI jJLl (jja '/.30 _j5tj (jlj 1 l3l j^s! (^JLilil jdj 1 jLiJI I j^J (j-UajjLi 
.(45 jaflj j^-j-a) oLui! (j »jjUt l ^ Jal jl£ 
<>l>.^ iLuLuijSLII ■".Uh.-Jt 3j,„;tb \jlum ULi <jK 1984 ^Lc jjujj 

I j LlJ (j-a ijj! jiaJ! (j-a J-JJ^ SJjLaJLl liol ^>JI ^j^*.' 4-i3 CjJLs* jJia ij»Lc 

Jjjlj-JLi (Cubatoa) «jl3Lij£» Jj^LJI oj)J t-^-uLjl ■ Laj. 4j^aji jUt^jl 

.^^aic^i 500 _jsftj Slaj (jjl ^jl 

1 452 j-=tj SLaj tjJJ l^j! Lx-a njlj_uJI l^/q cJLCliS/I j iJLuiil 
. JSVl *■ 4jLo ioUJ! I j-4> ^ jJla Li£ i^Ij^j (jjj^I 4248 jjcj 

^1 ^«JL«JI jl t^''i «JLjjj» 4jJ)L>. Lfc^i-lj 2 j«* I * 1 all CjJ)!j->J! ' " ~ a 1 JlSj 

Cj l_a^SLr»J I J oLS-i-gJI (jja OjlSJJ i L^la ioL>J! Cj^bJ! 5j j La a. 

4_LoT 4_$_La_it ^jdj o ' eaj « ^J^J) ^_«Lj^j £_Ua^ 5j jjj < ga « a I i" 

L^J j-ojjj (Hazard and Operability Study) p 1 ul aj>d jl Laj."! a juk jj ' 

.(46 *Sj j^,) .(HAZOP) ^ j^VL, 
1987 ^Lc Lajj julc i_gjJ! ^LjjLlajSLII iijljjj ^lUJI j-«jJI! Jlo 

. (World Conference on Chemical Accidents) 
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j»Lc ^Ltu £-^3 (j^-^-i * ^JJjJj itLiSljoj^tl jljl! (j-o Ltj_Lcj (j!^J^/lj 

•>sVLj 4j2xX\ 4-p- .-.IUI...U 

JjjJ! OJLfll (_>^*J JL3j itUc.LLL.all CjLjLoJJI (J-O j^ji 3j-fJ^ 

aJSb <■"■ I ( "jlj i4_t-£sL>. ^j a i (jj-i^. 3j-tia_>J1j 5_aL_oJ1 CjLiLilJI <?JLA ^tli^j 
LgJLc 3jll*j (j^Lal CjLoUJJ ijJLfli w ajj (_^J jLa-J! ( _ ;r 3 i ajlagj a i njl 

LSLjj^o! ,J^.!j_u/ j»Lol jl ^ i3-l2j^3VI Jj-Ij , nil ^Lol 

. «Lu^_l>JI 

JjJlJI q » J (_p3j_3 JLfl-fl dJJjJj 'Sj— a (jjs jj^I ^-Us^II I JJt 
(j-flj-oJI (JlLa (jj^. 3 JUJLlu 3-*l3j J'^" ^jjj j L^laj i4_jjLjj»aV1 

i3 j ojl^^l I J &l j " 4-al i ntl 2j<- I :.^tl CjLo1>J,I tfj-fli Jfla «LaII (j_o I J« Ll 

.4jjl?e_JI LgL>.lj ■ aI ^1 j| 
iCjLjLiill oJLfli (j-a (_yal£eulj £ LJlc 3« La£ Cjlj (Jj-^ 3 (l^ O^' »l oUtl JJj 
CjljJLoJI ^j^* 1 ' ^"-^ w ^ 'j g^>-ll (Jjl^tlll JjJ-l 2 - 1 L-°! lILI!} ^Hj (jl I (j-«J 

JLic CjLlLilll £JLA Jjljj>.LJ Lalj ^.u^j^ijJI jl ' d < taAJlJ ijjjjjjl '.(Jii-a L$_l« 

(j^jj£LII j j i n^l (j-i^j (jJJ L^Ijjjoj ^'-^ ^3 * " u a ' " ^j'j^* - s * J>- j- 5 
. L^jLjLij '-d^! ^^-'- :>, - 1 jjLi^iiLi (jlj^VI ijjLai 
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(JK i"i? gjjjjj . Ijl uu ) I Ltj^ij jX\ a 1 A j jjjs 
^^Jl <_ i iii**i m Lg-xlc. ! <j-SL!j 1 4_j j> ui aJI cIj!jl-<_lA! 

aj-ib j-l^l j-A (DDT) O.J.J i_^j_o (jL^ L«jjJ 
.(jV! Ij I i*Ti~i 1 1 Ltjii^lj ^ i~i cjIjluI! 

Jj^_L£ ^j-jl—LJ)) jC-J-uLl LuLui_jiij Cj . J . J lJsjjljj 

p-Dichloro diphenyl) JL»^ ljJ^Aj iii^i 2 

t_jj^>J! J5L>. a ■» "i ml i (trichloro-ethan 
, uia. JLu^ 4_ulii]l 4_lIL*]I 

6-Hexachl oro) « q L^SLdsjJSLuj/ jjaK ljr ui I 1 ■ •■ 
iS^jjjtil CjIjluII (j-a 1 (cyclohexane 

Cj._i._i d j 0 1 n ^J-* 20-5 j-seJu d**n a 1 n j jjjjj 

(JjJ-I! (j— a J-fl£ Jiu'ii ulj iCjIj ui aJI J___3 
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CL 

H 1 



^L.H -H 

\ 

C C 



\n CL 



i 1 \ CL 



CL-C-CL CL^~> l>V 



I CL H 

CL 



H 



DDT Cj. j Lindane <j I j_Ll 

d^jIjjI ^j^J5 j^yj^lj (_j_j_Li£ ct^^ ^1 1 -i^ frjK_i r -I ^j^J5 j^j-tjjl j_tjj-LaL>.» 



j-Qajj 1 (Chlordane) ^taj^KJI j j^KLi^JI j (jjjjJjl jJI Jlo i^bLlL^IyCj 1 ..II 




Dieldiine 




Heptachlore 



^.a VI (jl 1 11 iVI L^ijjLj 4jjjl>. 3j_aLIi 4jj_<St>J! cjIjljuILj cj^LUIj 

CjI JLull iJJt ^\ JLa-" < 11I (^yi <_slj_<j/V! (^jjjj . (jj-oJI I J-A (j-a ^^liUI < a^alll 
. J 1 ■»" 1 11 U J-fJ-ll £ ^-*^ ^ ' ■* 3 :=e - 1 Cr'l 1 " 1 J ' ^9 J l£ ^^'j>" O^J^' 

U, jlj iXVI jjjs IjjS^ l-u-uijj iS_uUI i^jLjJ.1 (^Jl 3j>i!! (j-o oljLui! ajjt 

. , I, iVIj ^_»_>JI JJ LcaJLi ' Jl9j '^^^ (j-* 
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(^yJl dJJi oL< j j U , I j , ,. ii ^^a L^jjuiejj cj!j_<-lU 

.^jLJVI aJJt (j^JjLuj {jX jj iaj| jj-a Ij-;*^ 

LUsjI LfljSUj 11 La S a 4jjJlJI CjsJj ^1 cLSjjJaJI oJUt lSAS"* ' o-° 

(j-o /50 ^1 LjLo-i J i aj JlS iCj! JLul! (j-a J^ 1 ^ 1 *' CJjJu ^1 

(_gj.ll »>>JI jLa tiJJj^ •j'^ L " tPl £ >J-«^>oj jLLajaVl ^Lus a: I mi" JL3 j 

.(12 JSLi) ijl^JI j_y3 tjl La aVl tfLus 4luJu t\ 4Ls^=j 




(12 JSLS) 



dJJ j> JLiLaj iCj! j _ j U « jut ! I j j a Jot". n"t 'LuLj (j^Loi ( _ T a tii . j 

. <Lujij>JI <LuIaJi]| Sjl all ^ U ; 1 1 JLlLjJI fjS Cj . J) . J) (j-o jliiT J>a^>-J i_al iful&l 
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i(j!jjjJ^J! (j-o JjLxjjJ-i^jj ^loicli-u! Jil£. '/.93 j^JJ 3 j 1 gill tfj-A J-^jJJ i'/48 

.(jjjjjjljj! ^Ijiejj-J JUC '/.I00 (jJlj 

1 LjJI <n"i 1 ill J-*J ^ijjli LLaj £ LifJI (jy^ 1 w fl jj lil) jjj 1 ^ijjJa Lloj (J^e-u 

^JLj « ( 2>JjJ-j^l)> (.5^ mi-^JI Jljj-L1 (j-* ^ 1 ' " * ^-)J^>*J <LjT liJJj 4JlLal (j-aj 

4jljjI » I l*3.2j I Jjlj dUjj iJjJL>JI JLs-l ( _ ;r 3 Ci i"ij (_ylll 4_ujSJ! (j-a '/4 I ^e-i 

.(JJL>J1 1 JJt (_yuj iz^- J 

<jJLi& Q^Si (j! ^>-jj cj! j_ul! tfjut Jill. JjL^JI cjLAI! ! jut q\ *'] <~n 

CjLj!j_l>JIj CjLjLtiJ! aLm3.| £ L»^Ll Ci tlj La CjljLul! OJLA (j- 0 4 j 1 11 1 

jJa Sj j < 1 r~> Sj jo. (jl :4JjJL> dljJLlI 3 1 1 ..1 1 .1 »! gUtl Jl>. I j jr jjsj 

i"i (^Lj j«j uuJI JLulLi Cj^la CjLxj "J* 3 "? 3^L>. J^Lj 

jjjjjILia j 5 ' a ijr^L- 1 t3jj^ll CjI^ mi-^JI i>JLfl> jj-* jj^ 1 jl JL^, t ^J^LlS 

■ 3liiilintl ojufc 3jL^j ^ j^2j i^jJ! 
i(Clear Lake) «j j K» Sj_^e_i ^ , uU 1 1 j jjj a j )l£ SjV^j 3j$jj_aVI 



L ta- t -Lt 



jLUaiiJ 03^' 0^ 0 ,014 (ji^ jujj V j^>u i(DDD) o.j.jo 
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fejjAaJI Ol\i;nlU djgijJI 



^ylc <Gi J J In-" tb (jj-Jj j<u n_gj-J! lUjtlj jjjUII jni i lillj^j iOjLo Ju3 

VI Q^jil! «.jj>. 0,014 ^yl^. VI ^gjlbcj ,jSLj j«J Sjj-r jll «.Lo jjl (jjs ^c-jJI 

(^Jlj i3j_u£L!l liJI q ( uVI ^ Cr 2 U>»" 221 (^Jl OJLfljjl 3 u.riltl tfjufc 

(jM j «_J iJIj-jJI Ja-iil 3-ujkjJI 4j- i n'tVl Cr 3 2500 _j5ej 

.(13 J£L<Ii) iBjjt jtl aJJt ^la-m iJi^S 




(13 jsua) 

^ ijji - — tl f LM ciUI jj^JI ^1 ..!■«■? ^ (DDD) j .1,1 _^jSpjLjjl 



Qjl^jJI (jl ) S a (_yJI i^i -»J I cjIjluJ.1 j»ljLitl<j/l ( _yb i_sIj_<j/VI 

3jLjj dJJj (j-o J-'-y 'Ly»*«.'^^ L^jIjLcIj CjLsVI (jlJ (<uLiII w 

.^LaVI 

3 JJJ J 1 ^ (j-fl jj-UI S^J^J ij_<u>.^M Cj j j *\ I » 1 1 j I mi" tl lil!!} 4i!Lai (j-oj 

i jjjui/ i_sIj_<j/Li 3jj_<it>JI cjI jLull ^ Snu ^l jiislLj/l t—iLa^. I ^^a j < -» « 

3j_tI^>J| CjLaVI jj-* ol^-ui^J! (Jlua f*Aj i 3_i^_i_oJt_a cLSjjJajJ 

. (J^IjJsjVLi I JJL^o jj>.VI jj* 1 1 a I j iujIjJLJI (_ya I i eaJ? dJJj j3l 
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_poaJI ftJSjtuB ugJUII 

.cjLjl^pJ! i>jufc u^*.' (Jus ^1 lillj lS-^ 'J^W 

jib jJia i I 97 I ^Lc 4_ujj(JI j"" j »a. ( _ ;r 3 Cj JL>. La dlli 4i!lal (j-aj 
^jt La 2JI <3_ajLa_a ijr 3 Cj1jLj_lU Jl>.( < — tjl ' "I (j~a 

jjt^*^ d ^ t-» ' (j i n**iT1 jj^tc jj-* 1 500 jj-* * i^-2j La ^ o i uj 

. 3j_aL2J! 4_yjua (J I a i~i j2jz^iu£ I 00 ^a-i 3j3L^a (j-^ lIt!-^' 
JJlC «LujjlII j-lua oj. 1968 ^Lc ( _ ;r 3 JjLxjs f-ijr^ CJJLs- JLSj 

^j_a ^jj J_ii3 iCjIj-jLLaJI d La i ul ^>JI (j-a tjl JLlLII La 2 II <J^JL>. q^jj 

jJj CjLiI _ojj>«-!I (j-o L&j-lCJ jL2j^/!j 4_uI/LU (jjs J-f^ p a i iu dJJ j 

.LdJj^ ji£f jf483 

^ 'I i a T (jj I i »_t (jjj-II JLajtJLa .CjIjLujU 0J-#-] lilljl^ (jLcuj^l jjGjj 

Lalj «L*_u_a^LU Jjjj-La iSj-iloLua cLSjj-Laj L$j ^jjijjQj CjI J_j_tX1 £JLA 

i _ r 5 CjI JL»-»-U aJJt t^yuj-? (J^-*^-^- 1 d)- 14 -^^ (JLsjlII j-Laj>J1 1 JL^J ( _pajjLLi dJJj^ 
«L>JLjlX1 j flJeU 3jjL>JL1 j^jJlJI < u ^j^* 1 Ltiajl «U ^^pajjLu La^ 4(J^aJLa>J1 

_a^e-> CjI JLuALi <i i ."ill CjVLa* OjUj J-c^JI tj^Si : 3j_u£ dlJ j (^i^. 4l!La^Mj 

tfjLjk ciJLii Ljjj^ i 1967 j»Lc ^ 3JLv 74 < 1958 ^Le 3JLv 100 
. (48 j 47 jdjaj Lu>.j_a) 1 1 j i ' ujLijj/^L! cj! ^Ixm Sjlc j_La (jLLJI 

La s. \ Jjl)! ! JLA jjs cLJ! J l eajj i LgjLatiiaj CjLll^pJIj CjLjLilILl 
L^jLaUla ^ J _J^ La (J^J iCjLj! ^l>J!j CjLjLiJJI tfJLA 4ja- mil ( _ ;r 3 Cj! JLul! (j-a 

.dilj ^1 Laj i JjjJtj nj-dJIj i^jiaaxll '.Jila 

^j_a ^_UaJj! Jlj3j i L^J j^pajjLu (jy^-H Cj! J_j_tX! 4-i-uiJ O-lL^ La^_a 1 1 gUJe i ■■ *i 

i u it (_^IL=»o L^_La (ji CjLiI ^o-l>J1 aJJb j^JajLxI 4_j_t_AjJ1 cL^ i u iVl ^J-Ajo 

ijr II ^jLo^^/1 ^* * iJJ j3 ' ijj^J^^- 1 ^^^ ^^ri- 1 -* (1)-° 4_*jij_ui3fcjG Cj1j-j^3 c?^" 
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LaJ-Lc tjl uuVI ^1 I »Ua J^"'" , ,, 4jJLc <U-mJ (j^J 'OdJ^i' jJI Jl^j-o (j-a 

. LgjLxj-Laj CjLiI _oj^>«JI <>J-4J l?^-*-^ 
VI a »*i i ill 4-jj mi-»JI Cj! JLul! j^l (j-a O . J . J (_£j_<it>JI J-fJ-ll j-fut^} 

1943 ^Lc jLLa JLuI! ! j-a (j^a olaju-uil 3-uiSLJI jJl2jj i tjl nu\\ Ltji^lj 

. c_ (Jj-SjJ 1 «L>.j ^^jl^. (jJa (j-U^La <^^Lj ^t_u 
jlM J>>-J (jJI .O.J.J JLu^s JUjiI^u! ^yfl JJJUSJI i-Slj-.j/VI (_£jf JLSj 
.CjI—LjLSLI! (j_a J-J-J-^ ^1 i ii-v I tT^J i«ta^aJ! i*LU '.(jlSLa (J^ ( _ ;r 3 4_La 

^_La_m w I C tjl i ii ll j_L£ p i ii J-fJ-ll I J-A (j-a La <U-mJ dJLut (jl JLfljJ 

.4 1 1 ii ill tfjuk 3JLUs ouL^ 1 1 j " (_p=jVI 

^j_j3 f rfjiiU j_L^jJj t^^Lc (_£^Hjfc_) CjL$_aVI ^j^* * 0^-1 (jl llUj^ 

Vj i£-UsjJI JLoLVl (jJI JJilLuj/ 4jV SjjJui/ SjjJaj. dllj i JLuI! I j-ik 

.ja^jLp* J j ii" i ii a ( _ ;r 3 (JLilaVI tVj^J Jj-^a (jji OjL*j jja La i_£jJlJ Jo- 1 
it—ijLajJI CjLj^a-o. (-;r Lc. Ojjo-I (jyjJI '*Jt!-'^' Mj^^' ^ 1 ^1 
OjJlO. . L$-La t^palj—ai SjX. <- < < i iM J-J-lU I J-A (j_a Jjlj j-jf^jJ-J (^pajjLlJI tjl 
3j_£l jJI (jljLfli Lg-Laj i J_jSL!Ij Sjjtil (j-a t_)^ cLiJaj oblj ta .V<VI t_yzju 
4_ulj^JI j-t-aLutJI j-xajj t^jJI t_£jj-i J19J i(J^_a_>Jlj jJjjJI j^kLtis_a ^j^juj 

t^JI 4jJ|II ^LuijSLII oLLsjiJI ^ Ji-jCu O.J.J JLujs (j! t>uj diljl^ 

^-Ll-^ L$-^i5 ' JJ ^ ^ ^1 i H^. f t^j^ a^j i ntl£L!1 tj-j^j 

a J Jl I JLA * tOLa ) i all tJ^tHj V 5j uiall (3^J Q ' ^ JJJ^^ 

4<LLj_3J_lJ 4—LtiaILso LaJ_t£, jjLtaJI t_^ll p ' t_LoJ di->»J tjLp^Vl ^j^* * 

. t^patjJLl^LJ j^_lLsJ1 j>J_A t^pajjfcjj «LL>.VI Cj^_a cLLa ^J-L) La_a 
t—iLu-uV! t>J-$l (_p3lj_2jVI ^ j L^aju dJLl/jl (_ylll jjolaJI DJJt 4jfLai (j-aj 

. L&j_lCJ njK jl ill jjLLij ij S i^aJlj i ( _ 7 SLjjjsVI j i ii ill i I j . ..A i 
JojjjJIj i IjLi^J i«USLjj_aVI SjLajll CjLjVjJI '.Jila JjjJI (j^s j_u^ j»L^ Jl^J 
(>J_A J u in Cxi uijSi tjl ^J*- 1 olji_j_tXI tj_a qjulC^ Cj . J . J ^1 Jl^t-**( i ol jJii^t_i 
. Cj Ij ui ->J I j^tc <Ujl <LaJl CjLuLCJI (j^s j^JjSL! CjI J_uJ,l 
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_poaJI ftJSjtuB ugJUII 



(j-o l«j^>- (jl iSJjjJa SjLa I jja ^ jj (_£jJI j-li!l l^-^J Cj^Jj (_jJ*J 

i4j3^»J! i>LlU ^1 4Luoj 'LSj-'' fl W^J jl La a VI i>Llo «L3j^>«j CjIji-uAI tfjbt 

. (jjjjjJI <>J-& il 5 (Jj liUjUj tClljJT jtlj jL^j^l (jyJJj 

(_g jjjo CjLj£j_U 0 Jut JiLa ^1 Jcy" 1 ill jJI (j-a j-u^ j JlSj 

. 3.' 1 " i O^ -a 

(j-c LuLj>.ljJj LLiLa . LJ£ mi-kJI cjIj_uJ.I »l <<" . hVI (jSLx-i 

djlj MitJI j I ifulul (jJI dltj) (_fJ)V .Sjj.-^a Sjl jJj lOljLuIl tfJL* aIjlJbIu-uI 
J j i^->L>J.I (j_o J-J-J^ (j 1 £ CjLsVI ' " i i^aJLlj i4-ajie_o 5jj i aaj CjLsVIj 

.4j|jlc. ^yfl jLuuVI l^jlr JUIUj ^yjJI 4jJ>L^a_LaVI 
L«_Lu ij-uQjl 4jj^ CjI JLuAI (j-o JLjj-4-i aIjjJI Q^jlj-tl i_JLLajj 

(_ylll CjI JLuAl JiLo a I JbV" < ill (j-o Jl>JLj ^ ±5e i^all iJHUaLmJI t_JLLaj 

jLiaJI Ltj_ul3 jQxj jlsj i(jl ^jj>JIj cjLjJLi jlj_UsVI (^Ij i^LuJI cjjIj ^1 

CjLiJ I jSlU~ ^^J! ^^oi^JJ 2_>j)L>JI -iljll aI jir'uil ,jj8 ^LsJjJI (jSUj JLSj 

njLSLo Jj^ (j_o cjIj ui -»JI i>j_a jj-^j M^^? 0 'o^>*^' I J-^J ciIj mi-»JI 

he j i tij ^_^JI 4_iJl-jI2jJI cL^jj-LiJI Ij-J^ fiLdjjJ^JI i>J_A (jl i il miVj 

4_LSLx-a «L>.Ljla j-j^I w La «" I 3'-^-' f-"J^ L>"J-" £ *-^i>^ 1 *— - l ^- > J.'^ ^ Jj' a 
i. i j i n"~ L^jl VjS i^lLljJI vijjjj ^1 i^Jp 3j_o-^/l 4ijjJaJI tfJL^S iJji>JI (j-o 
.j-u^-i OJ- 5 ''LtsUlj 1 J SjLiaJI iCjIj mi-»JI ^l^j? (jy^ 
i(jii i -rlt 4j jL>JI jl jJ.1 J U <"i i nl J_i£. IjjS£ CjI JLull tfjut j Uaj. ? JijJ 
tSjL^LeaXI J-^>* 4 1 JL>> j-o* (J i ni mi-^JI J-J-i-LI dJJ!iJ 

S_ijL>JI jljj.1 (j! i J n U aI Jir'nil (jji i^lj-uil dJLl* ojSLj V tilJjLlj 

^1 ^j^/l J^.V (jjiiasil 5jjL». SjLo JUji1<j/I (jla diljjj ij_ullll (j^JjsJJ 
Cjlj_<it>JI jj^j 4j jjGj V L«-Lu iCjIj mi-»JI (j-a ^3-JI I JUt jj^j ' La 2^ ^J" i n_i 
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6^ijA=UI Ol N Mfillj iljgliJI 

.Cj! J_j_tX1 0Jl$-l 4oj_lI1 Jll^lj jLLajvt ci^ -1 i J-H^ t *~ > * Cr^- ^J tJt::t - a J 
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iSJjjJ! ^Ir lj j j£ Ij taa. i iuVI I gale Jljjjjlj (^h-H 

. Lg-mAli 

3j_SLJ! oL£-" jIjl^I 3JljL^JI SjLjJ! 3^Llj 

jjjj Ij-jj^ dll j £3.} jJia i La Jls. (jJI SjjJLajs j-jojij 
pi ■ < <~*~~ 1 i jj-a d flJoac rt ^1 ^ojI ^1 JLa-**< < u\ ^[ ^j\Cj\jX\ 
SjLjJ CjljHillj tdlLL "j all CjLa£j_a '.JfLa 4_LC.!jjJ! 

^1 uuV| I gale Jlojjlj (_yjJI «l ' "J^J-M J j i r-i L»J. I 

.43Lp- 
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_poaJI ftJSjtuB ugJUII 



.vZjLuJI 4j>-L>. (ji^. JLj^j i^jJ! 
dJ JJ-J-a Ls!j_<j/J (jt^ '"'I " -»~-t ) ( j_a ^ ^ p 1 I «j-><-!l I (Jix-lJ 

i4-jj_lJI CjjJLj (_Lal (j-o j p «J 4j| ^1 "IsLus^Lj , 2 j \l , .V.aVI 4_o.l_Ll! (j-o 

.*Ldl 

ol_j_o (j_o (_L£ i_dJj_> li-lj "1 i"i J j iCjLj^jJL! tfJLA (j_a ^-J>^J' (j-^ w SxS La 

O I jj^ajJU OJLA (_Laj ( _ ;r 3 jlia^^M oLi-aj i*Lij3y>JI oLlUj i4-i£.ljjJI 1 3^-LaJI 

jlj-Us'iM ^1 tfLil! tfjut I ggj i ■■ ' SjLjj i^LuLL! (_gjL>J,! ^Lus is^t 

(j i n X i imj j-Sj (jt^' (Mendota) «[Jjj^a)> ej-jLX-i iCj\j j-r ill i>j-& 

^jt lj J_o£ ' JJ a i ..jAtl CjLi^j-a ( j-a 4_jJLc d mJ (jr**- L^-Al_j_a ^^jjso iJ pJI 
i 3^-LaJI <>Lj_a j_a j x i II ^Lj^jJLI aJJt (j-a . t- */. 36 J^e-i 

i>J_A (j_a / 42 j se * Jjj L«a— L l j i w c I * t all ' ' a 1 1 ^L_J-aj ijJ-aJLI w se LaJI 
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6*icljJJI OluosuJIj ilpgijJI 



CjL£j_a 4 j i ii t (jV liiljj iCjIj-pt-JI (jr^ 3j-fl>LlaJI aJJt (j ■ la '" 

i aj . ^. tl i>Li_a 4 j g ^ (jr^ SjLc dJJj i—iSjitj ijj>.V (3^-° (j^J 'lSJ-^' Cr'l 
^ I r SjtjIjJI 4-j_cljjJI . I jljJLo ^Ir ' * j.'J^j'j [7 ieiall 

. 4_i£,ljjJI Sjj-jJI ' ^l-^"" (^yiltj iCjLjJI sL>-L>. 
*"- 1 1> ■! 56 ' ^ w ' c l ^- t i>^' CjLjj/IjjJ! (_)-ajLj (jjs dllj (j^-AfJ 

( _ y jJ! CjIj jt jtl <j-o ljr ^j i(Erie) 3j_^e_i p . ..Li 4^^jjJ,I 4jSLjj_oVI 

3ji^>.^X1 jj ^ i ..j At! cjLj^-o A76 ^e_i ^jt cjL_u1jjJ1 ^jla (Jjjj 

i_iSj-t-aJI tfl-J-sj i^jJUiil w se LaJI ' Q^-iaJ I j>Lj-« 1— a-I i JjJ Sj-t^s-JI aJJb 

i i a II i>L<-o (jjjJa L^jJI Jj-aj CjL^jJiI tfJLfli (j-o '/22 (jlj ^ C I * i aJI 

i>l_j_o L$_L<3_>*J (^^-11 jj A , ,.j A T 1 CjLj^j-a 4j_*_uJ j^paLije-ll (j- 43 (S-'-J-ll Or^J 
(jl ^jj^s^j (j^-fi L^jl VI iCjVL>JI ( _ ;r 3 Cl I j j -»■ j 1 1 ^1 (_yC.ljj.JI l a^-LaJI 

5JLt3 4^a>L^u^ jojtLjij (^^IjjJI i 3^-uail <>l-J-oj i4_j3^>JI a\-jX\ (j-a 
JuJlJoJI i—Slj-i-u^l (j-* 4j>oLLJI jjA . ..jAtl 4_uLU ^jl_>JLI tfLua Jli^Jj 

. 4_jcljjJI CjU-uajJ,! jj| jjAjlj ^1 JLitjjj/l 
4_j^>.l_(JI ^j-a cQjlii CjLi^j-a (jj a i --j all CjLj^j-o jt) A . ,.jAtl CjLj^-oj 
(jjalseoJI i^ijjJa Llaj 5j_pJI ( _ ;r 3 w S p Lflijljl (jLfl LdJjJj i4-uLlo-iSL!I 

. «lJ ^ j . < i j * ^ 

jjl j_i_>JI (j_a j>l i n II LflijJiLj i U CjLj^jJiI o JLfls ^La dll jl^ 

jl iSjjUI ^jLsJ.1 fjjz djL^jJ.1 ojut 3 j i uj SjLj} oi^ ^jLajVlj 

Jl^j . t. i Sfcj i n a lj-*' ^ i**i tJ » )J-^II ^1-^-* 1-^-'-* c?^^ ^^i^^ 

CjI ta I ,„ II LkJJL^] 

. JjjJI 3JjJ J£ 2 i all 1 1 4j^t^aJI 
( _ ;r i CjIj j t j tl i>Li-a '"'I a i ..jAtl CjL£j_a 4 j i n i SjLjj (. i j i uTt dlljl^ 
dlli Jl^iI uljj njjj^.^1 4_uLU OI3LUI (jiaJUJ i_JLsJaiI 
CjJ_»o 3j_fl>LIa (j^flij ij^l JjlII g-j m"i II SJLs. ^1 CjIj jt jtl aJJb (Jjj^sj 



_poaJI tJLSuuuuo 1I19JUII 



. CjLuLCJI (jja Lfl>j_LCj liJI n 1 .i^M qj> LaLx-i jiitjj 1 VI 

^1 juj-" 1 ill i-alj-.j/'^l ! 1*11 m ( _ 3 jJI ^jjs-VI jlj-Us^s/l (jiutj liJLLaj 

A , ,,j a l -1 Ir I (jl i—SjijjlU . 4-j£.ljj_JI 2j_p-!l '"'I a 1 uj-aJI CjL£j_o 

v2jLla£LII (jLa dJJjJj i*LU ^L^jdl J V .jlj-a ^ SjLlc iZjIjJLoII 
i <■ m 1 iij3 ^Jl ^-ijj a , ,.jAt1 ^yl^, 4jjU_>JLI oLt-LajJU (j-* Sjiial^jl 

CjLiill I g3.lHseJ (jr^'j '"^-i^-'jj-" "^i>^" (j^ -^J-* (j"* - " SjjLiJI Cjlj-LaJI 

JjLlLo SjLlilj ~ j 1 aj <LaLgJI CjljJLoJI ijJLfli JlLa (jl i_dJj S-H>^i5 
(_j-J-ll J-jJL^J,! £_a I J ■ a " 1 S (jl jJJ_>JI 0JLfl> . .." iCjLlLiill JJJL>. 

^3 a a til Q^>jLi j-o^l ^l-^-j (jr^ lSAW ' c ^ £ 'L"j-" "^Wj-^' O"^ L ^"->' 

jJLa (J I n *s"i 1 11V CjLlIII LgJvLiiej JlS (jj^-II CjljJLUI 0JLfl> 4i!lal (j-oj 

( _ t jJI *lj_«_>JI 3 * . . ^ 1 1 jjjjSLU jJLaJI I J-fli p La I 1 ta 1 1 jL«J ^LLsoj ijjjiLaJjl 

.j-uill j-*3j>.^I 1-#J^J I g-ilajLJ 
JjJLaJI JL>.| pLa.mj.aJI CjLi£j_o j»ljLitl<j/l i_3|j_<j/VI jl JlSj 

SjLc jJ-23 (_^<-Ilj (j-^ 5jja._jil 4xixLaJI (jjjLa-JI jJLa jLn <■ u 1 i^p ^1 

L^_ijJ ^ 1 1 1-1 j j 1 L^J 3j_j_«J.I «lj_<i^JI <Lju-LaJI (j-a "ij-ILi- Cj«L>- Ji^JI IjLA 

*j a ' a II ^1 ^ijLa 
fiL>.Lljt_) La (j^- 1 tl)J^ 3-^^ (j-* (JL^- 1 tj' t - tJ (3. 1 ' " ^ ' ^'**" 

V (_j-^>- ''^-^■'jj-^ ^tLH^' c^i ^S^ 0 <— sLcaj Loj '"'I j ■ a->J I i>JLfl> (jjs CjLilII 
aJ-$-i 4-Ll-lj>J, I «G_ljJI j_i^sLulj jlj-UsVI ( _ ;r 3 L^-i-o SjLjIjJI CjLuiSLII <■ m i h" 

.a^pji 

j«J sQjJljs. *jj_o>LL"s CjIj_UJI CjLi^j_^j CjjJcJI 3j_diLLi :CjljHiII CjLi^j_o 

.^LjVI tfJLfli ijLpjVI CjjIjI L^JiSLIj 1 w ' " ixj^^UI 4jI_l«JLi Jajo 

£j-a j_L^ j_<I/Lj_o jJil L^J (j-ujj CjljHill CjLi£j_a (jl (jjs pi.jJI 
f La (^.3 l_4>Jij^>.j I f 5LljjJLI.I 5U_ijL>JI jIj^I (j! VI i(jl ^jjJI J (jLcujVI 
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fe^cljjJI iliLjflitoJL ujJUII 



L-a j . i4_ol_jt]1 (^Ac Sj^laa* (Jli-4-i (jLt-uj^/1 a Lais ijr 3 jt * 

.4_Lu<-a JjJls. (_Ac L&j_i£jj J>l-5jj LoJUx. 

La Jj£ ill I j~ ..." ji U~. , „" V oLjLiII Uj iSjpJI Sjaa^ii. SjLjJ 

<_ ' i iiLlu La jJ^S ^J-^l (j " CjLi£j_U aJJt (j-o 3-JJ-lJI <_aLUaj 

.j_aV! IjLjjs 5-aJLa-"i mil *LuiSL!l £-a 

,j_a jJ-SJI I A£ ill I j*""* (jl «^U~.,„~ V oLjLuJ! cAl£ Ltj .aUJ! 
(jLila^l (j_o (j-\_i ^jJLo 4_idjjJ! 4_ij-Ll! w S-u 1 4j1 < gaj| JUz£ CjLi^j-U 

• j^^JI La!jjc_JLo 50 (^I^cj i(jLiju'^! L^jj_«Iijj njljJLJI (j^s 

S_jj_lJ! ^jj (ji^. l— k3j-u (jr^ .(jLtaj'^! SjJajjjJ (_Lal^j(JI DjJt i—Ac I ^-liaJtJ 



J5 



_poaJI ftJSjtuB ugJUII 



ijjj " i""i CjljHill CjLlbj_<i3 .(^IjJLlI jjjiiUll 3j_ikLIaJ 4xisjj<-a Ciaxtaj Ldi 
(jJ! CjIj j t j II aJJb JlLa JjipsJ (-;r l^. SjlcI i nU '"'I a i ..jAtl CjLlij_a £_a 



1 1 U aa <LuUI ^jLjJ.1 oLua ^ ji iS-lcIjJJI SjpJI ^ oljjjJI J^j-jj 









3.3 


2134 




1.5 


183 




2.3 


330 




7.3 


2600 




0.7 


1321 




8.7 


1361 




3.2 


442 




8.0 


156 




5.3 


153 
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. 4 li 1" -»J. I 3_i I L^jLlLjjj ^> I j ? It j i Lfral i la.] 4 LLJ 

CjI i i 11 L^j * (jr^Il cLcj-*_oJ1 t_£iilljtt3 (jt (jLo.^/1 ) CjJLtcjj 

Jij^>.j (_dJj (__rl^ '^iJrP^' CjLi£j_U (j-o ^*>i^J ^ ^!-4- 0 ^' (_psL«j>.^/l 

^!jj>.| ^j^* * (^yb ^-qjre T iJ CjljUlI! d)Lj^j-a (j-* (_>^^ 
3-j-m-l I j .. 'Ij I ^ ^1 , ,, -s. I Q^lieJ (jyill CjLjLjJl 4i!lai (j-^J 

' L^J-i^J 'jj^^'j i(__Ua-iI!j 1 Jj S j 1 1 ^jj-i I ^j^*; CjljILil I (j_o £ ^LC' 
dJJjL^ (__;^L>>j CjLiLjjJI aJJt sLa- i ml jjl <tibJ_>JI tlSjSjJI (J-lLxjJI JjjIjJaj 
idllj-llJ! CjLj^j-a <JljIo*l (j-* ^J-' J J-Il OujUill tj^-it j ji ir^i 

^ V~T ' " ^ Cr^ ^jj-*"* - * t -- < iH-^^ CjljUlII CjLt^j-o (j-° ^ 1 ' " * (jr^ L^^-*-* 0 C?~^J 

' 3 (j-° ' "l**'-»-" CjLjLtll! ^£ Cjt\yjjl\ (j^-li tfLjuuU (jt ' k« 3»J 1 Jl9j 

O-a-i iCjLjI j i 11 I j"j (^yS ' flloaeJ (- _ r ^3 . 4 '< i nil _Jj i (jjs J^-^ 

' i all (^ C^.jj i __ r ILl 1 1 j i oA ' CjLjLjJI (j-oAj (^ 1 j k: i^ill L^Hcljj 
( __ r lJl (_i;jj>.^/1 4jjx.^/l (j^utJ (jjjJii (__tC (jL^uVl CjljHill J i aj J^j 
4jt 1 n 1,1 ^j^e_Lll ^l^ji (jiutJJ i3 jU U 4JJLC.V1 '-Jio (jl i luVI L^jJjLuj 

. clia^i>JLlj 

OjjjjJlj CjljUill CjL^j_a (Jjla d jU 1,1 el 1 » La V I ^\ i al i aj La SjLcj 
_j1 jLu^Li / ^ d 7> \j U > ^^cJlII - 1^ aa> i_dJj Lo^ - 1 j 1^ A >, t 

1 c dJJj_i J-g,l i n ijo_uljL5ti! S^LcaXI (__Hal3i»Jl ^j^*; L^jJ CjL^jJkl i>JUt 
d lAj A 1 I ^o^nUI c ' i L^jl Lo^ ,i atlllj '1 mall ^<peJL11j d ^.UVl - U A-^ 

L<t^ ij j J 'j i a 1 1 Cj-jj-j_i cLijj-LaJl oJUt ^jjs 5-aJLi>-" i nil CjLj^jJIIj 
4 1 1 ii i I aj Q^LaJl OjjUj (j-o (Jt4^ Ct^" ^LjtlaJl ^-Lo Ltiajt ^ JL^-**i i n \ 

.jJUI^^Ij^. 100 JSL1 0 ,6 ^jsJ^J J^aj 
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_poaJI bJLSuuuuo 09JLJI 



. CiLijj uiX\ ^jj-i I ^j*"*.' «U-ui m Cjlj_li!l CjL£j_o Jl>- 

j,,-^-^ Loj-t£. 1895 ^Lc cj!j_UJLj ^ 0 . .."itl iol^s. (j-Jjl cllSj^. JlSj 
ioLa. ^-3 (jjijjjJ! i. , j 1,1 II ij] jry>JI tiLI i jJI (jJI jjLo j^j 

I JLA (* J J ' "Lj^-jJI j < a * c cLLa_*_ol ^ <i 1 n"il1 «L^_uj 

, . il ,~..r- Vlj . ~>l"l . ;tl J j^ys 4jtJ-U^aj *LSi tfj-lfijj J)l J)j_J (_g jjlj it_ljJ_<iJkl 

3j)La jj_a j j 1 £ jJ-js (j I C (^jUjcj i_!j|j_<iiil I JLA (jl Jjlj (jl-JJ 
i^Lj^ls i_iij 4_J^j?e_« Cjlj-lilL) 0 i n"il1 fiUa_jJL>. ' " . I lA jL9j i^_u_oLj^jJI d)lj-L) 

LIjjus. VI oL-^VI 

j i^aJic (jl (jLJaJI I JUt Ojjj>. I (jr^II i> _J :=e -^' Q^*.' f-A 1 ' ^0 

«L^_lL) CjLjS^JI ^j^* 1 CjJJL>. (^y^ jj_u_UjJI <„ n I nil (j^-1 J«-J A^j ' hLj^aJI 

Cj!j_j_cJI Q^-j! j-A dJJj (j-S-j-S^JI <_ i j 1 11 tl (jl ^ LtaJl (Jj n_jlj_JaJI ( _ ;r 3 

sijj>. (J^_>o (_£J_llj i» i^j-uA.\ cLLa ^_Lt-£5 (_£J-J1 I »<*>^l CjLtlll (j_a ^alsej mXI 

. j-ui^tlJI 4JLjjJaj * )1j-*faJ1 j-lU3_=»o ^Lul Ojj-UJI (j^-il (^1 «I-l« J-j^ 

i^LjJI jjjj^/l ojj-LUI (jjjl (j! (_5-JI (jM->«JI dllj) jlLo »l <iUtl jJsj 

^Jl (J^tjj L$_La 1^-j^>« (jl (jj-^ (j m*\1 CjIj-LlII CjLi^j-t 4_Lfl_jiL>JI Sji^Jka^JI (jlj 
d se ' aa 1 1 f I j a ■ jj L^aJI (Jj^ i. < i i n i (^J-II j_o*^/l I JLAj iOJjwtill (j^-il 
.SLa^JI (^1 lj^p-1 f_j 1 <i aJj i^jJI 1 1 .1" (^1 (_£J)Jjj i(jLjLjVI 
(jl aJlaeJ Li^jI VI Ojjj-lIIj CjIj_UJI ^"i g K (jlj uuJI (j-o jaijJI 
( _ T _UI CjLjJ^jJi.1 ,j_a CjLcj-gjy-a JjG I 0 /j '< a JSLs iLo^J^JJlA LaLaji 

. 4^LuijSLII L^al^i. (^ Ijjj^ Lfl^to-I (Jjjs.^/1 icjjt>J,l ,j£. ' kJgjeJ 

(_^Lj_a_iSLII sdaLiij (jLa lilljJj 'j-f^ j^>- (^l oulii Dj^' <^lj^lll Uid'j 

(j|_3 dJJ jjj iO-jLj j-j-C (j^jl i:: - 4 d>-'-^' LJAjf • Cr'! -^J^" 

(_^iaju 5 J i n^J-a 3j)Li^ ' ' I 4 ^^i^ tJL^- 1 Ly^ ^^^ ' ^-^L^ 1 - 1 

.(_Jjj>.^/I CjVL>JI ( _ ;r 3 3Jj_iie_o 3j)La^ 1 ^j 1 auJ <j^>- (jr^ ^->VL>JI 

4jjjja (jr-^lj '(jy^Li-q-LSL!! joLSuJI Ijla ^1 ojj-UJI (jjjl 4 j 1 1 " (_^j-»3j 

. jiljll (jjs jjiSLi j)L»oVI j (J^Lilll (ji^. 

i_3jjjtilj! (_^aJLJ C^r»o fiUlj-L>.l JUX, OJj-tlll (j^-ll (^yJI Cjlj-tlJI (j^-ll J[o^tJjJ 
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-0 

N0 3 0 » N0 2 Q 



, 2 al taJI (j_a (^1 O-Jj-l-cJ! Q$-i\ Cjlj_Ii!l (jjJ! (J_J-><-> ^^^J 

4j^sL>. <_3jjJi (jJJ ^Lljej cLiSLJj iOJLs-j J^tll! IjUk CLiJLaj V dUjJj 

iai 

4_La_i_u1^_i CjLjLiIII Asr init ijr 5 OjjIu ijr ll CjljUlII <J^_>*j CjJLtcjj 
lAjj-jj J-^J i (Nitrate Reductase) «CjIj_UL!I JjJlitjo)) ajjiLi i-Sjjj <_>=L>- 

.(jLjuVI ^ i ii-v (^yi iCjLil^pJ! ^1 i ii-v I 

. (jl i ii i^l p i ii Cj-Jj-j_i f^yJl Jj^e-ij V CjIj_UJI ^i dllj ( -5 -">J 

Lt^ j.^^ i^J_<jjLl1 1 jl^j ^Ll^JI *^jt^". , ,.*** ^jL-ujVI p i n~w jl>. (jr^^ Lj^^hSL-lJ 

£ya l^j-^* cXj (jr^J t^jl i imVI ' d jj a* ) (^,-3 3_i^>^_t1 Ljj-uSLJI ^« * 

(^1 *Ij_«JI j^>-jj j^s jl it— ij-<iiJI fl-j-o •^•^ ^ c"^' cjIjjjJI 

. OJjUill 

CjL^jjs (j-o ' ' j' a • ^Jjr!-^-^' tfJ-A -^J^J (j-^l L»jl.i j^aVI ^LHjej 
Jj-Jj-Ls jj-a $.j-_>JI I JLA ^^j-jLjj t^jl i n tVI p i n^w ^J! 3j-iIoLui (Ji.JU OJjUlII 
Lol jljll tfjbt diljj tLliLmi ji 3Jij^»J.I 3_oljj(JI jljll 

CjIj-HJJI I j j a se **i J (jt Latj iSj-iloLua aj * ' a 1 1 OjjIIj L^jJ5 * flLtjaj ^jl 
.3 jUU 3_oljjLll S^ULi I jUM",^t OJpj (jJI I j'^^^ ^ 3-ajj-" i ii U 

4^c_lu OjlSJ (^^' olj* 'tlj i ."ill Cj^I^s- q'^'.' 
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_poaJI bJLSuuuuo 1I19JUII 



3_}jljJ1 CjIjJUJI jj-o 4_(JLl 4-t-cuJ (jji^. L^""* 1 " (?Lj_a 4j*_u_i CjJL^o Jl3 

j| i (J j S < 1 1 5j-l.i£' Cj (J j l_u 4^t_uj j 1 i 4_lC 1 jjJ 1 Cj 1 u^ajJt 1 (j-* ^L-ua I 
4^?e_j_IL) iCjljJl_tJl fjf-A 4_jJLc 4-lcoj ^ji^. 4jjIL>JL1 CjLjLuJI ^Ajlj 

.(Bismuth Subnitrate) «Cjj_aj»jJ! CjIjIu c^od :Jila CjIjJUII (jjjl 
L^j jjJj (jH-Jl 4_ajj-LaJ1 «L_u1jjJ 3j-o*^/1 3j_U i _ r 3 Cj^_3cj 3JlC Ojjj>. t Jl9j 
4-uLL<uSLIi CjIj-iaIJI <L_u1j_} i 1 aJUje a ijr 3 CjIjILlIIj Oj^ILlII CjL£j^o 

. jjL-uJ^lj ^jl ^_tj>Jl fft-ui3- (jy^ OjjIuJI (jj-il L^j JlJ*_) ^^yllJI 4_o* jJ^_uJ1j 

«Lj_u_ujJ 1 4lLi_t]o ^ LlSJ 1 (j-* ^jlJl^jj i La JL>. ^Jl ■k- j-jjLl3 i Li_a 

.(49 

1 1 gj iOj i(Globin) «tj\jjiL>.» j<sj-uLi l^jju (j^Jj>J L«-fl>jL>.l . 4jjLuijSLI! cjL^jJi! 

Mil L*_a I 0 ^gj 1 ' i(Heme) «^_lj3>» ^_*_ol_l 4_j_Lujij-j j-i^. 3jLa 

■ (jruyL>.j (*-"-nl 

i(Fe ++ ) J^LSLlII SjjLS L^JL^. jujljJI 3jj Q^Si Lajucj 

(_)_«_«_: 1 j 1 j j II ^La i« jj JjJL>JI » JaAJ I g-ilc [^lla I 5JL>J! ( _ ;r 3 

^j^Jj-JI J/Ua- i n^VI jLc. ^j^ol L^alLai 1 ^jfljj ifiLjJlx. S^LoSLij 4_jjlj_lL3 4_Sjj-La_i 



MO 



3j j ^1 J^KlI! 4-uLu 3ji (j^a j^jJ! 3jJL^/ JjJj-JI 3j j cJjj>u I jl La! 

i« iiL jujj>JI)) (^JJ «3jjjjb>J!» 5JL>. (j^s oJ^so i^gl i J^KlJ! 

a1_j_SJ| ^xLali - i i JiLi (jj-i^ <Gjji jJLL ^uyL>.^_*i_L^J 1 (jLs 

1 n-»JI l_]^L>. 1 ^ ^Jl l j\sr 1 n^^M J-"-) (jj^ 

q\ 1 iuVI S^Lc g^5_LJ1 I jut . (Methemoglobin)«(2ru^i^j-<£j-o>> 

.uJI 



. jj Ji2j (jlr '/O , 8 ^Ir Jj'i i<i j jlSj VI 




j^LSLll! 4jjMj JLjJLv 3j ii 
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_poaJI ftJSjtuB ugJUII 



Jj_so idi_jJ_jJ_>JI 4_JL>. jjJLjJljJ! 4_JL>. ,j_a £fi ij I a.j -i j j 1 I 
4_Lilal (j-aj ijijJI o i n"t CjjJLs. ^1 (j-Ujls. J^H?^ Ij^l (jV^?- J 1 J <3 ^ 

(J_*_aJ1 LiLIjL^ i L*5_Aj-_j_C J t(2yd i ul c_^j-sj iJ^ItiJ! <Lc^_*5J?e_a 

^1>. j $1\ {jja jjajua ( j : J3^ Or^-i^ S^taiJI (J <a i"i" (j7^- 

\jJt J^La-i! 4_uliJ! oj-LajJ I J <i i"i"i La_Lu idu^lil! CjjjIj (jtJ- i n^^LI (JjsL>J! 

J-i^aj Lajj£.j i«.!j_«_>J! ^jJI CjLjj^ Ji^>.jJJ (ju^ia. j <ij<jH 

' lil ilj ta ''-^Vi i Jli Jl»_i j gJI (J-° ^-20 C?^- ^ 1 1 1 1 f 1 1 0 JLA 

.SLajJI iijj^i */. 70^tj 

JLcL_uJ jJI iSj-iloLu: JUj^JI ^5 (li.Luj^'C t 'l^) * 1 J/^LItJ^ tj-* Sjjj^ 

(*3 ^~ 1 "-' iSjLjjLjiJ! o i .Till CjVLs. ^^4_«J cLajjJaJI oJUk ^l-Laj 

f_y£ ^^>L«J! I JLA i JLjjjJ! ( _ ;r 3 »Ja (jjj^' dr^lj'iU S^La (j-i>. j-a^l 

! j_a ^1 juj- " t nl jlI^. cjLIaLLo~V! (j-o j-jj^ jl9>T v^*^ <j^J "^^L»JI (_>^»j 



fe^cljjJI CiUiflitoJU ilpgijJI 



Jufc £ya ^ylll 1 /ft^uuil Cj VL>. j-iTi-t-JJ 
3 JutlLi jj-^j Cr^' VI ^jV till i3 Jl_jj>J1 3_ojlJLU ^jii ? L^e-uaVl 

jl tc-ij mi tl j>Lj-« tJ? _5 3_ij^>.j_U cjIjJUILj cjjJuJI ^ji ^LjJjlII l£J"^J 

* * jj ^ ^j i ^ jj I .U« !>i ^Lajj 1 *. (JlLo L^J-^ * ^ ^i-'-^j-l 1 (j-s 1 J-C V 1 (_)-iaJ»-i 

. Ij-C V 1 l_Aj-LC J 4_U_u L<-gJ>J 1 £-J j_) 1 

CjLj^^o)) ^_*_ul_l ^j\^^jlul\ (_£^i->*J CjLi^j-a ijr LiJtjJ 4_l>J! CjLtjlSLl! 

2 lj ^ ■ (J^-Lij j-Aj -(50 jj>.j_a) i(Nitrosamines) «<j-<_o!jjijILiJ! 

N-H + 0= N- 0 N-NO + OH 
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_poaJI ftJSjtuB ugJUII 



JL>.jj JlS L^JiSLlj 1 ■ La 1 n->JI jj^'jjLH^' *— ■ 'W-^J- 0 (jj)^"" Vj 
.Cilij^ miU ( _>iaju i^^-? 1 ^^ ' ^j^* 1 ijr 5 Ltia_it Jl>.^3 Li^ iOJjUlIlj 

i _ r I^. (^j!L>o jls L^-iSLIj iOjjlbl (jjjl c?^" MJ-*-"-^ ^W-* l£j-*- >,j 

. L_3 \j-uj Li CJ 1 J^ll1 1 Ci 1 ■ .^">- a 

£j <i iii t, 1 j jJLII jjl^o i L^j <U-^L>. ^j_u_ul_La 4_Jj-i *^>j j^j 

.j^Ul ^1j^c_lLo 100 ^jle. CjIjJUII 4 i i uj Cjjlj Ijl uJj uiil 4_>JL-£5 

3 j iCjIjILJI djLo1j^?t_LLi I 10 ^yJI IjlLI^a :JiLo icij^-' ^i- 5 f ^J^" 

jJl^ jJSLJ ojjJIIII ^1jl?e_lLo 0 , 1 33 j^c-jj iCjljJUll (j-o ^1j^?e_lLo 3 , 65 i^ji^. 
280 ^-11— lJI (J^>.j-LI 4-j-ui-tlLi 4_L4SLI1 &jjt ^-i-pj * ^-ui->Jl (jjj ^lj^>- 



6*icljJJI OluosuJIj ilpgijJI 



,t_jj_<iJ! oLd. 4 1 1 „;1Li dili JjtAj (jl ,„'. jLSj iSaLtXI 4jjLC.Vl 

CjLj^j_o d 1 1 ii t Jjj-j *l ^J- 5 3 ^ (J-° ^ .' 1 a ' 

.jaitill ,j-a jlj^ J£J LaljLa-iLa 150 (jlr 2 U j A ^ t I 

JLalaVl (JLalo-l Sjjs (j! (j-<-JJ (j' J-»J J Liii^U cLi^sLi. j_uIjla Cia-uaa dUj£ 
( _ ;r i I i ii ij.3 i'.^j . .. jL3j nj-tilLil! JLalo.! Sjja Ij-jj^ CjljHil! (jjJ^ 

dJJj (j-S>-a-tl (j -0 -? (j -0 ^ J 'j-<-'-" ^-"j! ' ■ ' * ' ^JJ 

iJjiL«J.I ^1 JLa-" i .i^U ~ I ■ V» jLSj i( ajllSaJI 2-jJLc (jSlj LaJI ojut JlLa (jSLIj 

.Sj_u£JI (jail 

^ i nlj J I ^ "' ^-a^^ - " 1 "I O^ -4 - 1 ^ 1 ".' Jjl^ ' ill * j'a liilj ^aj 

^j_a 4_jJL>. 4-j-Se-La ■ ^L-J-a ^_a ^LU ! JLA ^j-a-J j^pajVI jjJaLj jj-a ^jJtluiII 

« 1 i ii i^U «LiJt_t-£iJ1 CjL>.LLL>.^iJ 1 1 1 nl-La I j^a CjIjIIIJI ^j^j! j-j^jj 
i>l_j_a 3jl^>.^_L1 CjljUll! jj-a ^^alsegU 4_dJjJa liLlJL>. O-ajL^-"! i ul Ji^j 
^j_a a I scIlI 1 d *^ JaJI <l » i**n ^ jJI * ) jl t o2n L^Lu^aLaj cLlJuJ ^^j-AJ i* 

.(14 JSLi) .^tj^Jt 

.3_aL»J1 <-Jj-ifaJ1 oLya d'C i mi ijr 3 i>Ltil i>J-A J^j^J L ^- i J iCjIjItill 
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jjoaJI ftJSuuuuB 1I19JUJI 




(14) JS^i 



5jj,^.ll 3 \l -iltj 3al talJ j ) 1 a a£ 1 J -1 , Jj-»< II J -yM _,la ^ 11 1 Ijut^l 

sG-jj fl" 1 j-jl/j-tl «.LU dJJj J_*_l «.!j-g_t! JJ-«J i<L«X.Ll!! JLajJI (j-oj 

.j^ISLII (j_o (JjIs ' al 1 iu JlSj 1 J-?^' ij\sz-uj£] A La 1 al aj 9) J j Lajj 
4jojj>JU £Li£.ljjJI LiiajJU JLa-" 1 »l ( _ ;r a 1— a 1 j p «j 2-aLc d A , ajj 

JLs- jjJl jojtL^ij (Jr cLi-i-^JI 1 a^-LsaJI oLlo (jl L»£ iCjL^jJJ <>J-#-> Cj [j j se j 1 1 j 

.CjljHi!! CjLi£j_a LgJLaj oLlU ( _ ;r a 4jjljJI .iljll ^j'-~'_< ^1 VLj w ajj 

ijjSLa-a JLs. Jjsl ^1 L^jLui^ (jiuLs-J 1 L^la J^LaVI i> « I j-iJ! ^\ ^j| jn»J 
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6*icljJJI CiUjflitoJU ilpgijJI 
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1 18 






j^^Js VI tjl i ii iVl L^-Sjjij joJ «CbjL>. 3j_a>LLi JjijUaJt 
^ i"i j tl (jt J—slj (jj-JLlI I J_A jj-* 3 (jj- 1 ^-^ ' a ' * II 
^ 4J ^> I J i^jl^La J^^^j^ cLal JLa-**ii nlj jj^pjjl ^lj^r"i i u\ 
• Cr^ ^L^ 2 -" j^l irta fjt] ,j-a j 

Lfl)J-fl)l ui t (Jjj_1jJI '"'I alsc 1' Cj^bJI 3j_fl>LLij 
6-^ J-tH^ ^J-" 'O^-^- 0 o-^ fj-i-" 

clj a i n U /"»! A 1 -^t I ^jufc ^jjajt.) , U 1", * \ . 4_i_L>- L^J I 
(j-o CjjJLjj i L^Jl_4J>. J-m ^"' a JLajJLl 

. JLajJI oj_4> (jlc *l M" i uVL 

( _^iaju >-il-ta ^-" J '(JjLH^ c -"" t i)" J Cj LLa_j_>JL I J 

j! i Jjij^JI vZj^UsLit vIiOjo ^ylll iUj^t-JI djjl jj-JI 

j-L.t£' £.j^>» ^-J-t-i L<1^ ijL^t_iJ1 (jj-Lilj-il/ ^^yJ! <L*_)l_La 
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_poaJI ftJSjtuB ugJUII 



Cj^M-SLj (j_o "1 j II '"'I aL>J |j CjLjLoill ^j*-*; «Lo!l <La_uj ii^JjJI I JL& 

. jLse_JI ijr 5 Ltj J ( n ^Lut (JjljHill 

JLS (jr^-ll liljl j-r»JI o3L3 <■ 1 j 1 ujj :4jj^tjJI liol ^>JIj Cj^LsLJI iol 
vijjJlUI I JJt <_ 1 ( "Lujj iCjLLa-pJJj jUtxIl tfLxo CjoJG ( _ ;r 3 Jji^Ljl Cj^LaLt] £.23 
(j-C L&JLk-J j! I J -j a £_a dJJjlSj iCjjl_>JI LgJ ct^" c^?^ 

.jLaliJIj ^JoljjiJI 
SjJLK-a 4-aLaJLg ( _ ;r 3 j^jjj La 3.sLc SJLoJI 0 JL& ( _ ;r 3 JjLJI Cj^tillj 
(_gjJI C^-jjJI (j_a Ij-fJ^ "ijjL»JI d S La * a ( _ ;r 3 j_uQjl JLjJ-Ju jjSLj 

dU.1 (jJI j-3J-cj iS-LaLJI 4l*>j (_gjJI ojj-II J£ j^j iSJjaLJI 4i*jo 

.j^s-lJI geJa 1 (j_a ^>^^ cL>.l 1 na ^.LaJu clijl-A «L*JL) Lj^£La 

SJljJUjj Ijlj-tlat L$J CjJLsoj t Lgo3 (jr*-^ 

. L&i3 (_>i^«J 

(Argo Merchant) «ouLi/j_a ^>-j I » SJjaLJI jij-^- ^ J - 5 ' j-><JI 0 3JiLal (j_aj 
dJLoj-uVLi Suic. SJLta-La (j-Aj (Cape Cod) « ^ o-^J" 5 aLaXa ^La! 1976 ^Lc 

. d I . >. A 1 1 1 j , ^tl (j^Lat jj-a ) 
oLus ^1 J^jjJI Ouj (j-a 3j_u^ CjLui^ (jj^JJ C-!.iL>JI \jJt (j-a jjj JL3J 
(^yiajLjJ OjjJI I JLA j 1" ~n I j ii_uj_2jJI 4j>.j (j^ 3 40000 J^e-ij CjjJlS j^e-JI 
(_>ijjt3 (^lll liJI 0 < .iVl Jia (^Jl dilj (J-ilj .2^U;tt ojut ^ j^t-JI ~ I — 
(jJaLUI ( _ ;r 3 (jlujij C^jL^ (jjJI (_Jj^>-^I £ Lj-><-!I CjLuLCII (j-a 1 4-ala-lXI i> JLA 

ojj (jjs l^'tj^j. c^jKj 1 .i'tj-aJI (^JaLAJI ^Lal 1978 ^Lc (Amoco Cadiz) 

(j-a ajLaLJI OJLA (^3 La i. ,lf ? JL3 J i(jJa 220000 jJSij (^Jl J'^" Jjjj-JI 

sbtii 4jjj* (j^' '-^ly 5 " J^*-^' w Lajj^ ■ *i) 

cjIjLlIIIj i^l jjs^/Ij i^LjjJI (_Lt-iLi ii jL>JI I jla (j^ jjLJI cj ^fcJ! aHal ji^j 

i4_u_u_lj-AJI (tjJal j Mill ^Lat i (j_a cLLjl_A CjL>.1 i u a ^ La * J 1 4jj^t_J1 

(^Jal j mi II <_i-Lcl C^jL^ i)jl_>JI I J_A w I c Lajj j uig 4j^Lj ?l LtaJul Juljj 
.OjjJI I JL^J OJaij J£ L^JLajj 4-lII n Mill 4 j i n 'j-aJI 
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JgjjLJI Cilflianj ugJUJI 



4_uLk.jJ.! j^ie uaJb I fral 4jaijii 1989 (j-ujLa 24 ^ (Exxon Valdez) 

j r<ro\^ i JjjluJI ojj ^j-* (j-^ 3 40000 dl^LJI ^jla <j-<a <-jj-<-uj jlsj 

* « ^jj_i_4_<_uSL! » 3Jj J «L>. L_u_a ' ^* lis OujJ L) 3 LLaJLti 1 
i r, , ^Ti ' a ^3 j^jj>.^1 jl^_J1 (ij-Ldj-u)) 4_uj_t_J1 ^ *j d ' all J -^^ > - till j^" 

tilil a^juaJtU jj-* tj-^ 14700 (J_<j_=*o 4-X-Lfl-uiJI £JLA CuL£j ij-j_<ilu_i_u y $ uj 

.CjjijLLI jj-a (j-I^ 400 J^e-iJ 
jj-a JJJJ i4_uL>. j_U i- < * i"i1Li d ijii i ntl OJLA O-aJ-laj^al JlSj 
1 J_A j3t j J la 1 i£-ij~a J-*-* 10000 ^-seJj t. i» ilitl (j- 43 J-±^ 

aJLLa-Ll, I ( _ ;r 3 Sji^>.jJk! 4-ir>J! CjLoISLUj i4_uL>.j_LI <_ i"ilt jj i a II (j-o 'j-J^ 

i iuj (_gjJ! (JjjUjJ! ojj (jLa 4jj^tjJI cjj>Ij->J! ojla jl>.| £3^9 jux.j 

^1 jjsV! (Jj>-ii ojs^JI cLaalaJ! OJLA ^-"^J ^'."""j i*m ^Ja-m ^^^i)-^ 

<l ta-taJ I 4ilaJJk! *l jjt vijjljj SjJej^/l tfjut ^LjjJ! Jjuoj ij^cdJ! ^^js Ojj-II 

(Jj-|j> 3j_lj«_i iiiLal i .I a (jJI 3j^jc_i^/l tfjut (_)_«_a jCL«-i ju2j nijj)L>J! j^^xj 

«Ljljs Q^SLjJ ^LIL) JaiUjtj ^Ja_*_o w la *" OjjJI d 2 Ja ^ J * ' ^ 



151 



_poaJI tJLSuuuuo 09JLJI 



1 L$J ^j^La-ij <Li3eJaxji C^tll! "LlLLi i. dsej mil I 1 La fa seJ oj^aJI jjj_a-ij 

.j^tjJ! ^jls 4JLia-«JI 0L1-U Q LSgla Cj^Jj dJJi (j-a J^-yj 
<L>«jLlI!j lOjjJ! (j-o SjJej^/I J c I 1 eaj c I (jj^II j'j-^^' <_afljjjj 

j^>. : I ^ 0 it? (_La^oJ(JI jjja J-JJ^ (jr^- Cr^ "dj"^ '■■ ' It" i .1 a (j-a 

^_L>.J_ILi La^ 4^jLit_J! d La * ' aj i4Io*^jJ «L>.j_}j icQ^lil^ "-J^-* ,£l uiaj OujJI 
*L>-j.Jj 1 J-?^' ^j'j-^ £ *^"J- S • d-*- 0 lSJ-^^' d (J-al_aJ<JI <_>^ajLJ dJJj 

L^jjJtj? JlcL ajj (_^<JI Sj-jLLaiU 4_u^jj^j|j JU^JI jljJll tU-uU £-Luj 
I jl sLkJLlU QaSLU OjjJI ijjj (J^*^ ^''^ -J :5CJ *d)-^ a * <j-° J-?^' 

. .ijjSjJI Cjjj J? iJlj-JjJ! Oj) '-(JS-a Jj?"ll £j-JI (j-a <^-yj-!l \jJt 

(jLa njiJjijL>JI Jila " a-idjJI £_aJJI (j-a 2 » * -It (jjSUI ojjJI (jl£ I jl Lai 
'/.75 ^1 J 1 aj jls j^JI (.j-Ii L^j>==-j' i^l, v.-. ( _ ;r lll 3jjLLajJ.I jll 3 j i n't 

L$j 4-La-pJJ (jJamij CjjL>JI cLalaJLa ( _ ;r 3 tl _a^J I isaJt (j? w 

^Lijjjl llLI j (j^ 1 j-'-yj 'j^ 55 -^' "^-i^ cr^ (j^- tuJ '^' l jj^L' c^" Laj^-j 

(jjs J^jy ^* j4 "— y>^' 4jl2jj ' " 1 La «" (jH-^ tLSlaJiX I ( _ ;r 3 jll aJJt 

.i)jL>JI 3 alaJLa ^ ii^llJI 3jvjJ 

3U I 3 aJaU I 

,ioL>J! 3iLala ^ 3jsLuJI LajIjT 
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JgjjjJI din I i CigJLJI 



^SLsj V jJsj iSj-jLiJIj ^. a * II 4_«jJ^C ^ S-La-La ^1 L^Lpoj LjJLaj lijjUa 
.(Jj^als (j-aj frl LcaAil Jjlj VI Cj^taJI IjLA jj_a ^aiseoJ I 
Ja}Lo-VI ^Jl OjjJI SjlSj 4-JUJI jlj-aVl j-3Jj LsjL* j-=tx!l Qi^J Lajlicj 

«L*JLs (Ji>^ 4£Luj_i_o i^^i^. JjJl^>J1 l i 1 nU 1 J A j 3 iaJJ idujJ! jjjS 

• oLp-Vl 

Cj Ls. Lui^a ^ La ***' 1 iOjjJl i _ T 5 j Luu-l 1 (j-* 

jjLJI i.>n„tl jUU.1 

CjIjLljJIj ^LjjJI j_ljLj_i jL^s-VI ^j^*; j^yfl (Jj-^J iC <J_}-II 4jt2j (J^s- 
. Cilj.lajlj'C II CjLlaj ioL>JI JLkjj (j^Lol ^1 4jjl*jJI 

jJs Jj ijijJI Ijut jllc vZjM^LJI iol^. (jj> SljoLlII jlj_UsVl i_i_23 

(jl Julj 4_j^/ dJJIij 4j-j^_JI ^L]9 o mm! OjjJI a * a i ^-jl-^l ^JLjJI jCLcj 

t-jjjjj nijjLaiJ 4_JLl!l ^hVI J^Li- ^-"i}-!! d * SjLiiaJI >ljj>-^l j^c-iH 

I ^ l a (i j ~i ~ tCll jIVi i ii U (jj^Sj (JjjJa j^e_JI tfLus ( _ ;r 3 jjs. I *j^>- Uj-La 

• oWj^ 1 j^ 11 ^ ^ LsJI ai^rJI *IJ^-Vl 

^L^tj>.V1 43jLflH_a ^lj)^j_o Sj j< to ^Jli^^JI LijtJjjG jj^tjjj i La 3j_a ^LLI ^_Laj_o 

ijIujJI bl axil 5 J i .i^l (j-a jj-u i(Tar Balls) «jL2JI CjIj^» j<uj/Li <-3j-«3 
.^jjs-^/I 4x^^Jj T u jj£Lil I ^Lal^jtll (_>^utj el La i nl^JJ itl^JI (j^? - ' ^LlSjJI 
CjI j ^j— II (_>i-«—i t j-a j ji ifi J^-^ w ^ c «jl_2JI CjIj^» 3jLc (^^ILaoj 
Jjjj (j^jj£LII CjIj j (j-a j-j-j^ JJLc (jjs LjjLljjj>. (jjSiU (jH^I < ^- 1 5i>^JL5^TW^' 
(_gjJLr»>j (jyjJI 2jj . ai II CjLi^jJLI (jjs J^-' lSJ-^" 0 '^J- 3 40 (^yic. 

^JJ ^.aLuaVLj itj'^a- i ii I j njuv^Hillj iOuj-jSJI j_i^>Lii LjjLljjj>. 

. 3 ul^ i hVI jljll j v2jL^jJ.I i_y^*-s 
i(jl£La Lfl>j mi i" 1 Sj-iix^aJI jLoJI ^-ilj^ q '^'.' a ^-£^\ '— ''j^rH J- a - => °J 

t^jl o C iy-^i (Jj~^ d ^ » ^" 1 ' "IjJ ijr^i (J-°j-^ w ' * I j L^ajl 1 (J^tlj La_Lu 

.jl^jJI ^La u U <" j 
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_poaJI bJ&JUtt ugJUII 



jjej tfLus »bj 1 nil tfjut 3 j . n't j! 1 1981 j»Lc ^ *j sLiaJI 

1 1 m. .»UI 

J^-U ijr 5 CjLa1j^?e_jJLa I 0 J^i-ti jUll ( _^Ja_u^1 j^e_J1 tfl-J-a ijr 3 I j"^ I** Ci«l ) 

. * Ul Ui ii (j-a J-JJ-i I 

18820 ^1^^13 '!977 ^Lc LiL 1 3864 3-=^ ^LuiJ! w U;IU Vt . Ui -hU 

. 1980 j»U LLL 

jJLoj-j dJailbt_a i^L*j>.^/1 d_oilbe_a t » I Ji ^-«-aJ 1 CjIj^LJI JUtLifuJ La 1j-u£j 

liljl j^>. (j_a 4_>>jl_iJlj ijLa_jJ! w La «" (jyjJI i-. 1 1 "Ijlj-jl <JJ-& J-^JJJ 

2 « 2 j c^jjS^J 1 1 j nnj^ i .ila^j (^Lljjiu ^La\ t 1 970 ^ (Arrow) « 

ijjjJaLJaJl ^ya j-lc^Ij^ 300 Jju ^ >;r i^ j^t-JI ^Ja-Lii t — (j - * ^ Q ^ 

«LLa j»Lji (J!^Li- oujJ! ! jut (j-o SjLiiaJ! *!j\j>-V! cjjJejj (jl 

1 "JJ ^-*- a <-^ J> -«- : ? , <- 1 (jr^' jjlpllj d j'lii i ii^/l .iljJJ (jAjuj i4Ll2IUI CjLiir»J,l 
. Ij" nj'ii i ii I 5l^SLa-m jJj t! Jijjj/ 4-2-tla SjjSLa CloLxJI (jl£-o j^c_J! ( _ ;r 3 

i ll (j i ntl 4-ia-m ^ILo d a Ja 4_La ^j^S^jj jL?e_J1 i>Lj-« ijr ll Ojj-JI < 1^ i n**i i LoJojlS 

4jljIuI , ,." jjjLi^j i L^aljJal Jii^. ! JL>. 4JLi3j OjjJ! sLajJo ^ j • a3 C^jJ! 

. L^J^Ls- jl uujVI (j-o «!^J! (jua- i .1^? (jSLalu i L^jjitj (ji (j .1 <i i"ill 
jj-* <-d^**i i"i \ iJ3 J^_U3 ijy jl_ui_j^ ^J^Laj L_3j)jJiiJ1 i>J_A dtJ>o CjJLtcjj 

ijr 5 Sji^v^X! A \jpul\ CjljJLil! ^j^* * i>j-i?e_]j 4*1 ^-ua- i <iS\^ jno i"it1 d ♦ mi! 
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JgjjLJI Cilflianj ugJUJI 



(_>ijtjj iCil j_<ijJ^JI (_>ijtj L«-a J^Liu ^pJI 

^ « S J jl mi" il I c (j-aj-I! (j-a 3j_a sLiiaJLiI Jjlj 4jI dlli ij^- V-LAiJ 
jljj.1 ,j_a SJljJl>. i_al_u^3l LgJja. J^IaJ I IJljj J^e-ill 1 .1 <J>^ '— 1 i>" 

w I c *j j 1 a 3 Sj_a »l Lta-2-ll J_*j 4j| CjLu/ljjJI (j-tj JLSj i<LiSLi^-iSj| 

.(51 

4_a| 1 ,1 II jl j_il 0J_& iCjjL>JI cLiLaJxJ 4la-pJ,l tfLJll ( _ ;r 3 p"'.!*"' 

Ltj_LCJ tifJI <i 1 11VI ( _ ;r 3 i. 1 1 1 axij i4jj^c_lII 4-LlJlJ jj_UaJI (j-a Jjj-o CJJJLa- 

.CjLuLdl (j-a 

oLlo Cj ^Jj ( _ ;r 3 (JjijjjJI <■ 1 j 1 nil ( _ ;r jt Cj^LsLiJI C-ot (j! (jjj-uSLII J-2IL*JJ 

.jlj-^vl 

jjiutj ' ill * j' 1 * . 1 La "*» Cj^LsLJI Cjjl 4jj^e_JI Cjjlj->JI j 1 ea3 S3 

I 977 ^Lc CjjjJI j^*-a3 4jj^tjJI Cj jl jj>JI OJLA 4J!lal (j-oj . ^LaIaVI (j-o Ij-jj^ 
OujJI ,3-a (jJa 25000 ^tli j-^ijJI oLus »±jji3 (^Jl (_g jJI Jl 0 uJI j^tj ^ 
((IjLjjj LuLj/» 3l_l2 ( _ ;r 3 jjjj^pjjl jLiT JLs-l CjJL>. jLajjVlj ij»L>JI 

jjjs 4ijLt CjLui^ jLiiiil <_ u 1 n"t aJLajll CjLjVjJLi Lujj^jJI^ 

i I JUJ-Ju IjjIj 3jjL>J,I (^Jal jjiJI Cj^Ij ^1 L«-a i*Ll! ^cla-u 

(j'ljt" cjLil ^jjJIj jjjUII (jjs (jJ! l?- 5 ' 

d 1 La ^1 oJj-SO 'jWj^ 1 SLiS ^1 dJJj ( _ ;r 3 JlSj 

j '> II SLl^JI ^1 jj! ,j_a L*9-L>. ^ 4jLc^ dilij 2jjlj->'^'l 41lJI 

. A-ul ^_j_>JIj 

oLSL^VI 

0^ *• JjLH^' Cj £>^ J^* 1 ^' £>jhl lJj^-I t-jL^I 
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_poaJI bJ&JUo ugJUII 



w ^j^^tl j tajJI jjJj L-Lu ..Ua'a /JO ^Ic- 4d3- i ^ ." " '.' ^1 I j-* 

(52 (Oj 

■ "'I j I i c *l_Lji i)J_><j 9- 1 la-j. V I a « J Cj!jU>.V! tfJUk 4iilal <j-°J 

*Lul iJ^pjJI cj^iaLj I (__rjJI £ ^jlh^' cjLil>J,!j cjLjLiill j 

(jl (j^a- i^ill >LLus ^1 I «Lui <ic.jLiIt J^ILlI! Cj^LsLi C^j-jJ JlSj 

^Lui L^jj^ 3^ C"^" ^ L^seU ^jegj I tfLx^-i LgjLcJj^" i n a r«^>* (j-* ^30 ^Ls-i 
O-jj-I! (j_a L#3Lj<p^e_a (_L£ j I j-jlajjjij V di^U! (j^ IjJajj . I 

j j » ir-i jJ^ L<pLc j>yi i .I <i j LijIj w 5 jjj 4jLa jjj^hJ! *LLl« ( __ r 3 '/. 100 4_m m 
cjLcsyi i ii 4j w 2 p 1 1 ojjJ! ! juk 4j ■ t— b sej (jjljjJI *Lu 4JSLlI! julcj 

CjLlLJJ,! Q^Su La SjLcj i^jj J£ liil j J*^~ (jr^' i^J^LaLlI! CjLlo i dl 'j'a 

. jLSJ! cjI^ (jjjii ^ 3^ 

(^jjJI j ' la-ll 1 JLA d 1 1 im (^yi^. ^J-^-*^ ^\i3^ >^^><Jl J ' ^ *^ (j-* ^ ' ' " * 

j mi* r> jLSJI olj^ (jl ^LJ-i jiti! j i ntl JjSLII j oljiLII 
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JgjJLJI uloiaoj ugJUJI 



j^^j ij»L>JI J^pjJI Ouj (2>c jJLU *U.! J Laa CjIjI or : Jfla JjjIUJ! Ojj-i 
. I 4jIj La S g i iOjjJI j;^ ^" L r < - 5e - 1 J ^ i ".mj d ^ 0** 

j ji ir^i w ^ L° 3-5L*3 • !>Lal^ ^ i a£ OjjJI «LU J i aJSi (jSLa-i 

ji_=wt j\ ij^tjJI *1J,I I jut «.LUI jicj i jJII «ULi LaJLc CxjjJI ^0 

. »UI iljjj ( _ ;r 3 <-ilj"i Ojj (j-o La (jla jL^j^/l 

J-j-ajj JSLa .£|_lL«jl!I (j-a JjLlII Cj^bJI (O^s- (j-a (JjifljJ! (jSLx-l 

*UI ! jut ,j_a 3JjL^J! cjLu»SLII jj ■ LijSLa-ij i4_t£. ^ I ■ aa dr<-»jj lS^' ^Ul 

^La ijr b L^jLzJLi Lj-a^-i L$-La ^alseoJI jcU-i (^^-Jl Cj^DJ 

J j mJ V i^J-J^ 4 K i"i a Cj^LsLlJI ^ JL>.I J^*-^' ^ ' " (JJ^'m 

. L^jjJls- I jlaJI « a 

I r Sj J SJ I I j 1 Ljj_uSLJI £^ajl o^*.' i_l!Lufc (jl (j_a (jlr j 

iSlJ^lJ! oLiL>J.I j v^jLLiil! (_JLc.l ,JL»o (ji dilju LgjSUjj i*LU ^ (jLijjJ! 

• -' La xll SjLjJ-Ju 4-u^ixtaJI 4_lLsjlI! i>JLA (jT VI i ljj-»^a J^l -il J-a L^Ijjjoj 

.Cj^JlII ! JL* Jla SJIjl 
w 1 c j a La J (jj-^-JI c — *i>^' ^alseoU j^jlj-La 3jLc Cuo JLa-"i < ul 

J^.Lvu3 j^sijJI oLua (jV diljj ijl^v^l sLaljiejjj/l i uj V SJLj-LaJI 

j_i_a-i a 1 1 ^ U « " ",l £_L4-> i L^^3 4_tsLLJI OjjJl J-!^)-iJ LJ -1^- Sjlx. 

4_j_>JI Cjl_tjl£LII ( j-a j-uSLI LjlILi Ij^j-Ua t. 1 1 1 gjj td^tj ill I La se * t a t ajj 

SjJejVI (jjs j_uSLi «l 34JI Cj^Ij (jyi^- JlcLjiJ L^jl La£ 1 tLalaJU I ( _ ;r 3 ^"nt" (^jJI 

.(Jlj^-^l J-j'j-'J 

isiUil ^La ■ ■■ 3^ 4_i3LLaJI OujJI £-jLi (j-a (j^ajjellJ (_fjj>.| (jjjljja ijJLufcj 
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_poaJI ftJSjtuB ugJUII 



JLg.1 i n* j^lll 4-lC.Lu^JI .-ilAt^Mt ^Ijiejjj/! (Jjlj-LaJI 

.*LU OujJI J I n"n\ (^i^. 

(jSLx-iJ -J-ii^ •J- 9 * LjJ^i I jIt" i ii a OjjJI £-a <Uc Lj-LaJI i " 1 1 a la * 1 1 Qa£jj 
4_«_2_> w aXsc" dJJj_ij ij^e_J! tfL^o LjjcjjJij j i""i m (jl <■ OJej i n U I J-#-J 

. (jLajJI (j-a 5 ) J ■ a a SjLa J_*j 4-j3liaJI OjjJI 
^3 ^ o V i^t (jo^J Cj^UsLJI Cjj!^>. (j_a n ^jyJ-Il OjjJI ^JLi (j^/ IjJajj 
(j_a 4 a V i^i Cjl_La^ ^1 JLa-**< i nl ■ 1 1 La" ' tfJLA (JlLa 2J1 jl (jL3 (jl_o*^M <- i \c I 

^3ju i _ ;r 3 ^JLa-"i i ii U w c I I ' all • alaJLlU «Lui£ J i aj JlSj . S-tcLU^sJI CjLilajJLI 
. 4_La a 1 sej 1 1 .slj-U (JjijILlII duj *^-a^ j-^' iJJ JI CjVL>JI 
(j_a (jJa 10000 j»tj_k^-J oVUJI i_£J^.I ^-3 j-aVl <_J taj JL^j 
( j-a dcJa^Lj dt-jjJI (j-a 4jl2j (j»a J^ 3 *-^^ ^eJa-m ' a-jlaJLiJ 4_i£, Lu-aJ I i - ) I a la * 1 1 

.jJjjIUJ! Ojj (j-a (j^ 3 18000 _o^e-i (jj3JJ 
(j-SLJj LjT 3jL£. J^Li- <-~^jjJ! 3jtIL 3JI jl "LtLjJaJI oJLai CJtAJ Jl3j 
jjs ^ C I LcaJl ( £2_La_lJL 1 (j-a ^ftje i a 1 1 jJLaJI I J_A (J^ ^1 Jl^-**i i nl (jl j£^X\ (j_a 

«l! (jL£j iS_al_c 2 1 j j 1 1 j ij^tJI oLjI ^L«JI cjaiUI ^1 Ijjj£ i_al Co \ 

(jJaLtllj ioL>JI ^ ala * a ( _ ;r 3 j'nil (j^M CjLoISLII 3l_o- ( _ ;r 3 i nil jjVI (_^a-»J 

. L#J 3jjL>J.I 

(jlajJiJI I JL2> ( _ ;r 3 cUcLlLaJI diLita-tll ^ljlitiij/1 (jl (jjJLajju (jj: <_dl_La>j 
slSjjt (jyl^- OjjJI 4 « aj j I uu 1 1 (jjil Vjl i^JiJj . jj-UaJI IjLfli i- i j i nj V 
^Jl i>LtX1 £JLfcb 4jr 3 OjjJI j-j^jjj L_a_Ltijtj f£u lLLJjLij ij^t_JI *La ^5 i. . I'r" i n a 
(jl (_Jj^>.^/l ^ a j 3 J II CjLoISLII (jiajtjj Ljj_uSLJI L^J(-a ^-jla" i ■ u JijJls. 

. L^-La a 1 sejJJ CjLai_>JL1 aJJb JJj>i_j ^ i d j * j i La 11 I gj-a-ilaaj 
J a <"i i ill i^LajLuJI OjjJI 2Jljl (^^3 ^L^t_u ^jj>. I JjjIjJa Q-aJL?-**i i nl 
ojofc ^ 1 1 ajj .Ojj-!' j LaaJ >Lil ^la i ■■ 3^ 4a3LIaJI j^>-l ^>JI (j-a ^jj I gj3 
Jl£,L_u3 (jj-Aj i4_a_u^ CjI iI~*-**i i na ^Lll ^_a dua^ i _ ;r lll OjjJI 2Jlj^/ cLajjJaJI 
idujJI <L2_Ja i 'I a i ii SjLjj J^.L<-u" (_gl i JJca-a (jlSLa OujJI J-«^>- (jr^ 

LiJtjj jG 4_t-al_t-aILa1 jjSLa-i dJJ Jbj ij^t_JI ^La jj_a I J^^* > C?^^ sL>.l i nil (J-iiaJj 

.^Ul jJa^ 3^3 (jj 
jo-j-JJ i>HI O4-JJ-II (j'j-^i (j a lajj (_Jjj>.| ^IjJa c^aJL?-" 1 nl dlljl^ 
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JgjjjJI OLoJLajOj ugJLJI 



4_a-cl_iJI JLajJI (_>^utj jl i4j^jL>. (jjjO^L^a <tal_UaL] SjLc dJJj 
^La ( _ ;r 3 4j_oj-uj ^1 i4lali£ (jji lOujJI ^Ja ■ ■■ (^r^ 

i 'I i .ibilll S_JLc 3j JL3 CjI j 2_2jj_LaJI 0 jut J <n" i n't La SjLcj 
4_L£La-a 4 J n a (_Lal f\j-ir~ i ill (jSLa-i (_^>- 4-l!L«JI I j".'al"X i i ^ , iCjjjJLi 

. Cj LJujJ I aJJt L$-La 

L>.j_Uijj 3jlj>. (J^j-j-jJ! oujj cj^JuJI 4 K i"i a ijjSi" La SjLcj 

i La i "j" 1 1 (jia-uVl j^tjJ! jLajJI ijJ-A 4JiLai (j-aj .4li2j,l 4jjj jLxjJI 
(jjSLJ ^1 J-i-a 4JaJLa ^£ Cj J-a£. (jJ-JI =Ll!jjJ! Cj I j_a-lJJi I JL>.| (_y3 j_lo.I 
5j Laj mil 3jjj_Us (.j^. 3JjJ (j-U^Lli (jt^ «LaJL«J! £-aj>.| j\j i4jaH! jLtclLI VLla 

.jjeJI I juk iiaJl!! Sj_ALLi (jic 5ucL4jJI 

Jlj>.1 (J-ii-4-l 4jt ^a-A i La i ■■j**'^ I 12 I jl^_JL1 JUJuioJ! Cj^taJI ijr 5 L i i i ntlj 

4_ajL2J! J^pjJ! cj^LaLi aj-Liuj h_jjJlJIj ,j5j_<iiJI ljv 2-aL$JI £ LuLU cjlj_«-tl 

j p + t liiljj i Lij^. LjjijjI (JjJ 4_ufcl jjlj LsjjI/ ^jjlI! j_Jl>J! (j-a 
isajj (_La! ja-Al (j_a L^jLAiica (j-a 4_l3 ^ J 2 fa Laj Cj^LsLlI! aJJt (j-a OjjJI 

OjjJI ^j^* * * 0^"^ (3d>^ (1>^ ^^-L^JI 1 J-A (j_a £j^>- L ^ 4 -^J .^-3e_JI ! J-A 

ij^t_J1 1 J^J 4_jj3j-iioJ! (jjJal J Mitl J_t£. w *" (jy^JI (Jj^li-JI c_t-uLi t i_La ^La3» (j-a 
gLjJl a uiJI d j Lai ^-jIu (j_a (J^ ^ I j u"t i" (jy^-ll (j-a ^Jjj-La (j^.J 

. 4-ujJj>JIj 

jOJS-Jljj (jyjLa j-ajs jjtj i^Loia Ij^t-l j-«js.V| J^e-Jl J-f^i lii! J^ 
|_<i^ . 1 La 1 "j * 1 1 (jia_u^/l j^tjJI (jt^I lS-*-^' Ja-pJll (j-a 4-i£ j-a-i (_^-II 

3jx. (jjs (JjjILlII ^Ijjr" 1 nl j ' . i-lSUJI j 1— al mi's" 1 nVI dlLiLaX (_>ia-t-i 4j 

.(Jj(_pjJ! Ouj-l Cj^Lill Su-mJ 4-i£ Jjj-^ i-dJjJj iSjj^tJ jLlI 

Lajj^. 1 1982 ^Lc (Jjj-jI (^ ij_«j>.^I j^c-JI tfLil j-fj^ cj^Jj iijL>. j^j 

j^e_aJI ^Llaj ^L>JI (JjjjjJI Ojj (j-a jLtiaVI (j-a (— SjJ^M Cj\j-uj£. oJati-l 

>-ttuS) (_>u|j 4-<lia-La J_i^. 
jUa ^Jj idujJI (j-a 3j-u^ LjLnj jt Cj^LllI lj_A 3j_*Iu (j_a ^JLl J^j 
^_lL>. (j_a (^j^-l^JI ^LLa_jJI (^^ ^LU ^_La_i_o ( > ^ r Lc j a LaJ duL^ tdiljILa^ \& Sjx, 
^iajM (_yJLc (^^LLaJI OujJI L^j JoL>.| 4^JjJLll jj^>- (jl La^ i(jjijaa-aJI 

.CjjLaJI I j-A ^.a ^uLul 3jx. Jjlj ftULl 
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_poaJI tJLSuuuuo 09JLJI 



4-j.jjJLJI ^Jalj ui II J_Lc *UI j^yfl 4jjljJI Ojj-II CjLui^ jjJl2j j<u JlSj 

jLp-Vl (j^jij <yi cJLL L^jt Jia»jj <( 1981 -1979) SpiJI ^ j-*a-Vl >^ 

1 j 1 a 2 llj t_!jLc. (j-ulj (jl-J S-tjaljJI 5-SLa-lXI jjJ JSL! ^Ij^a-iia 100 J^ej 

j^tjJI (_Jjj>.Vl ,_jiil-ill l. ' If ? ( _ ;r 3 LhA^ lP" l — 4jjjij (jl JL>-J 

(JjJJ H_£j_i»V! ( _ ;r A 4jtijj_a j "n" 4-j-m ill t>JJb (jl VI i_dJj (j-a 

.j-«j>.VI j^toJI aLva J^ljJI CjJjJ Cj^bJI d K i"i a 3jL>. ^jj^ojj 
jLVI (jjl ^jJ>-" 1 n*i'q 1 \h Cjlj_a-U JlJuI (jjs ^jjlII j_lL>JI jjjjljj 

J_JL>JI I JJt ( _ ;r 3 vijjJbJI d K i"i a (jjs jlj Loj3J ijj^pjjl (j_a ^la 5 '"' V CjLuiSLi 
La dol ( _ ;r lJlj '(jlj-jlj 0*-? ■ 'j'- 5 Mj-^' 

tfl_j_a (J jj^ "1 1 1 1 Ot-jj (j-a 4ijL* CjLl«£ t_lj_<jjj ^1 dol (_^lllj iCj^ljsLJI 

L^-ai JlJ>- t < n |j tLtjjUyit 3JjjJI tfjut (^Jaljji ^La! (j^s j^JI ,j_a 1. it 1 n* ^pJI 

fiLS_La_LLI jl^-lJI ^e-ta 1 (jl jc^.j (JjjjUjJI duj-i Oj^oJj JL9 * ^^i - * 

.OujJI jLl (j-a LaLa-l LJLi- (jl^ Ljla uti iU (^ylll 

S^LlL^ (jlj i«Ulj Cj-JjJI (j-a (jj^J Jl^ I jIt'i 1 11 a jl Jjlj Laai (jl-JJ 
IjUt (jLa I JL^Jj ij_lL>JI «La 4aljSLI Luj_23 M^jl i u a CjjLvs i- i1t"i 1 11 U \jJt 
cLlL) 4_nLt_a i"'^" ' 4_j_Jf3 (j^ ij^c_J1 ^Ja 1 j^jLC t ala * t. i !">-**( 1 u U 

(j^ LJL>.j La-JaJ »UI ^cla 1 ■■ I Jj I J-^Jj , , ,,tl | Jjia j_lC (j-ax (jy^ 

■ i. 1 !->■" 1 11 U IjL^J d la 1 ■■ OueTjl ;"il S-JaJ| OuaJt La-yJ iJ^p-JI jLl 

Laj5 7 r 1 a*J 

' "'N 1 j U 'lli" (j-* ' - " *° J **• ^ J j'- =e -^' "^r!- 0 I J 'I I j-JJUJ (jl 

(jl ^«-c.j-II (j-l^-j .cjLii>J,l ^1 jjI (JSLi Ljjii ( _ 3 -2li (jl (j^-aj (_^<JI djtjjUtl 

jL=tjJI 4lUa (jl VI ^lUsjVI 5 jsSLJI 4^-L^a (j^s '/.70 (j_a jji^l ^Jai" oLdl 

.(J^pjJI CjJj-i Cj^bJI I . ^.j . ^» ^ i^9_uaj 
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Jg_pjJI Cilflianj ugJUJI 

<j1_3j_LjJ! ••(J^Lo C^j^-lSLII u I c 4_jjjj>J,I CjLi^jJLIj ijjJ^IuLlilJIj t£yi !□ a ill 

cjI_LjL£_I!j ifJI g i n^fl (j-o ^i-y^. 1 6000 (jjs '/. 1 2 (j! cjj^=-jJ! 
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I r S-jjj-II 5_L_LSJ! S I_2JI i-il <Lc? S-jjijJJI 
4jj j 3JL-l3 j<u 1 1 945 j»Lc uIq i ] 6 I <ij ^.j^-lA 

i4 i .iri'i ^UJl <j-a (j ..U i ..r I 9 ^ (^IjLjo (_£>>• I 

l-.^! ! 100000 jujj jjfVl (jji 

(j-s jj^j-j-l! i^jj-iJ! £L<_<i/^L! jljJIj 
( _ ;r lcl j_>J ^L^jV! VI i_gjJ! sl^JI 

SjL>.J (REM) «j<ujJ!j» i^^jJI j<uj 5 ^e-i J-A 'Lis 
^tj_^LSLj < jr -Aj ' a **' q 1 1 » mi VI (jjjLjJLl o ***< i tU 
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_poaJI ftJSjituB ugJUII 



ijr Ij^1 l_3jm^j>JI {jja «p_ij» da-AJ ^j^SJLij i4_j_Lu_oJ1 d * miVI J^>-1j ((^yz^-ujj)) 
. (Roentgem Equivalent Man) 2_^i>.VI CjLjJSLLI 
3j_Ju oJJa I 1 j a 4 A j ».'.-. 1 1 3_i^aJjl oLcl » miVLi 2 j| . ..VI j^-Ui uajj 
I j" -1 j a JZj oLcl < uiVI Jii (jlsjjilll jlj o**t 1 ..La .ciLcU iSiVI ^jut 

(^Jl Jjj-LaJI mJJ-1.1 (j-Lc mJ-S>J JLS 0 ir^^Vl JLjJI ^ Lgjjui j! 
^1 < uiVI ,j_a 2_j| qT-lt 2_JjjJ| 2 ',-r HI L^j O-aLjs 2 jSI «L>- JL3J 

JL4I0.I (jl ( Commission Internationale De Protection Radiologique) (CIPR) 

^1 » mi VI i^yja <Lo_L*_ua CjLcj^>J ^ 0" i nU j^pajjLlI! «L?e_uj LLsj-i-uJ Ll 2_iLuaVI 
«p-)j» w I c "- L i>-' * d ' a "' 1 1 1 ^1 » ui J I 2-Cj^>- (jjSij LaJ_t£. (_^o- LajLjs (JIaj 

. Jl3-Ij 

V ' ^J*'** 1 * ljj* I J-^J-*-^ (J-* 4 -*-^ j^^L^tjIoV! {j*a LaJ I (j-oLsJ Lb jJ (jl 

1 11 p ^ uj ^jLIsj-i-aJL ^jLu^VI cjVLsIo*! tl)^ i j^>«Ij «p_ij» 

■ tjLLj 1 nILi p j*" -slj-sl Sj uic 2_iL^3l tilLufc j! mj! 1 10" 4 x I ,25 2 . . n h 

pjj 100 4jjuiu j-Lp lSJO 1 » "'V (jL^ajV! (_p3jjij ^la idlti jlJuI 3_jj^j 

( _ ;r 3 £j » mi I J-JJJ i2jj_ajj| 4jjjJ ( _ ;r 3 CiLtlj ta .'--VI (j_a (j-a (^Lkj i— hj i n'q 

j^paj-jiILi t— 3^ i n ^ ip-ij 1000-800 jj-* ^LjJljIo ^1 « miV j^paj-jLj . . taj ^ . ..tl 

Jl^£ i4_u3^_J1 cOLl>. ^1 ♦ mi VI jjLua-o ^jja j-J^ ^^j-II (jL-ujV! j^pajjLuj 

■ _i ta 1 1 CjIjLj-C jl i i nVl (_Ja CjIjLi^. ^1 < mi VI (jiut-J (jlsjjjj 
j! i,_^a_Lie_jil!l ^ 2 j m i ntl 3 , ,~^\ JL«Jll<j/l j-a^l ' r titajJ Lajlic. ^riLLJI 

jlj^.1 ,j_a 3_ljVI 2_j^£_J| 2. i mi^U IjL^jj ^1 i n'lVI dilj^ 

i2_jjj_L!| Cj^LcLiil ^j^Js fj*Ajz\-iLl\ (_>^utJ CjLcI » mi^U u^jjIu Li^ tyl ■ a a tl 

Sj^>.VI ^Sj i SaJ I cjLcLuJI 2_g,| 'tus j\ t 4 1 ,~<\\ j W \*;\\ 2_cLjj^j (^-^J 

Cjl_aLi~ L^la i n" ^^1 pJj.LlI.1 (j^aju lJ £ jj^laLtJI liiljl^J i L^J 2JjL«J.I 

. ^_ulj^_jJ1j ^a^j^IjJI ^JlLa d ♦ uiXI j»^1_ul1I ^j^* * 
JLjJjj ( _ ;r 3 2_ajLa-"i i ,1 U 2jjj_l!I Mjji!l OUaJe^aj 2jj|jjJI t_ijL-*jJI j_lL*jj 
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j La3> I (j-* iCjLzLrca (j-* * rt ^i- 1 ' r* I 'J j-SLl) 

.4jjjJJ! oLcl * i'i^Li 4ojjJI ii^jQj j \l < ^1 1 

, \j i -.tl , ^.ai tl 2 j ^ i",tl L^jji^ SjLjjj i4jj jj| I . ..i i sjl^j 

jj! j_Lj (J_«_>J,! g. mi U jLjJLII (j_a Sj _i j ^ CjLui^ jl mi" tl liU!} JLSj 

^Hala^l 3. ,^,11 ^fjUaJLtl liillu J^ajj tLtlatJI ^jJI cul SjU ^Jl g-uiXI ^LJLlI 

!jl>- Sjljju JjiaLL« ^_JI ^ i"i**(m L^Xaj i^^_>J1 lJj^Ijl!! 4jr s ' "j"^**' 1 

ojlj L1K3 1 (Half Life) «< 'm^'iW >«^» 1 1 n_t jut Sj-a (jjjLfljJ 

j Laic (j-o ^'j^>- !Mio LbjJ (jL^ I jLa .4_uiSLI! c^jL£ Li^o ^miU 
! (j_o j»!j^>J! (jLa i4_Lu/ 1 000 j ■ a I « tl ! jl^J i a-LaJLtl j-o-c (jL^j 1 jj^a 
3_Lu, 1000 (^Jlj ^1 j^. ^1 J^*1j ^ 1000 (^Jl ^Lbej j i^;»ll 

_}jjl>. ^^jJI « ' a < a * 1 1 j 0 c » 3jHa jj^laj ' a < ajj d ♦ Mill j-jLtilll jj-* 
(j^jij I , 3 ^e-i J-Lyj ' LoLc 5730 ^c-i I4-Q^jj£LLI i a^aJLtl ^1 n'a. 

-^jJLu^jJI j LeaJutJ 4 1 1 11 ilLi «Lu_o tj^ji-i SO ^jJI Jj-oj^ t40-^j i hLj^aU fiLu_o 

.j_.HI 87 

^JlLa A * ui tl j %\ la *tt ^^ajLj 43l_jJa J/U J-aj^j ^ jJI ^j)^_Ll1 jLJlII £yz j j 
d « ui a j^Uaj (jj-Aj i 1_Aj-lCj 4 I i90-^_ul*iJ^ILi_oV1j 4 I 37-^j^j i ntl 

ijr ic j^Ltalll aJJt , UaI , ,,","1 \ .dJbjLLj 3jLa u-^l » i"iVI L^JaLJuj j i lu 
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_poaJI tJLSuuuuo 1I19JUII 



1 LjjjJlJ f-(_y-£j J£j «l j-iJIj *LUj dl^-JI Cj^Ijj iJjjaLiU ,j-a ,_p=>jVt 
JjJ-JIj CjIj uu-JI ^1 CjLiill (j-o J *~ '"'a jJLII SjJj ( _ ;r 3 (Ji-Jj L#jl Li£ 

(jl (i jj-a Ijjj^ (jl 1 1954 ^L^- (j-^ £ ^!-'Tl :: ^jU 4iii3JI Jjlj 

j j la * I 1 p j 1 '— j «" 4j*_uj 4jj3jjJI SJjlJI ( _ ;r 3 j»ljjl_> lj n ir-il JlS jJ^>JI oJJt, 
pjj icLajjj jJI jOjtJJLc. (^yi j^jjj p^-al 1 ii-v| d", , V, ^1 ^jj jLtj j I 3 I - Jj-J! ^jiii! 

. CjIjjj-u 3j£. Jjlj V! 3j_ajj\l a jlfil j fllaJ 

ujLxj J-K-i i-LaJal .."II ^jiiil jLiiJI (j-a (jK 1 nil «VJj& ( _ ;r <j/La 

t LLoT 1*m mi j^paj^M ^_Laj_u Ojso (jy^JI 4-jJ)^_l1I Cj1j-jj?e_£jJ1 j-jjju 

.^LjuI/^Li Lgjjij <_ 1 j 1 n~j Cj!j_pc_Jlj jLgj^/l ^1 0L1-U tfJLA I j» a I j 1 1 >■ i jjjj 
Ja ^tlo J'C i"m 4jLfljj_a (_£jj>JI <_S^L«JI (^yjj (_gj|jjJ! jLiiJI <U-mJ OuL£ jjjj 
I^jLLI! Jjj ,j_o ^Lt3 i. . j 1 11; dUjj 1 I960 ^Lc Cj-2-u-a (^aJI Sj^LiJI ^ 

'"■ LeaAse d j 1 11 ill oJ-ib (j^-Ij l ^iJ>^l p j"'"- I ' JJJ^"'^ MJ^? 0 lSJ 1 -^' 
4 j g U tl 4_L5cJLII)) : jJlLo p-aVl 4j-ui J-»£. 3^*^ Jjtj L»jj3 I j-ji^ 

United Nations Scientific Committee) jJI ^bufuVI jliiTi.-.T J pjiVl 4li^J 
^(UNSCEAR) j-ajJb L^J y^jj (^iJI j .(on the Effects of Atomic Radiation 

j la >JI (j-a Lcjj (jl I taj i ulj i 1956 ^L-^ (.^-3 I j I < c CjIjU (_^j-IIj 

. 1962 ^Lc jLLo ^jjj-iJI MJ^ 1 ^' Cr^- 
Jlj Ljjj SjiitiU p^^/l 4~ i<ij-3 (_gjJI jJiuJI IjLA (jjs pjLjJI 

.t_!JL3tlII i>JLA (^C I niM (jjJ-II jlj-^^l (j-IJ 

^ a 1 1 n a 

jl 4-j-g.l * i a II jJI I j * a tljjj/ ijjjjl J-J^ (j-^ I Cj JljjI/I Jul3 
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. 4_jjLjj_^SLII 2al Utl £yi L$jL>.LloJ 4^jU=js 
«Lij^SLII J-jJjlI '"'I tajc a 2_aLjal (jlr JjjJI ^j-u^jji J fi" < "I 

jbjll Jj^jJLi J-aJtJ Ly ill 4jjIjjJ! .-.I U-.t I Vjj 2jjjJJ! 43LL2JL1 J-aJ<3 

w L d$J- LJ ^^3 instill '.(Jii-a 

£Jl_A cLaUsL) Jj-LaLL) L-a-J-3 (j-^_uaj l_*_a J (j-'^J-* (jjjLJI < • )l JL9j 
, - 1 1 ta >■ 1 1 (j_a ji^lj i3*Lfl^ J^l L^J (jj 1 11 a sej U ' • " 1 1 ta "- 1 1 

olj-Lm jn j^e_Li JUjj 2_jjj_J| aUaat-al] ( _ ;r U3ljH£VI j_a-«-JL9 . 2_jj|j_>J| 
CjIj jlj'CIl ^Llljl jtm (jl La£ i4jj!j_>JI 2 ta x -1 U ^ i'oIj^VI j-a-*J! (jlr 

,j-a jjLlI! 4^.Lj/ cjIjijIj'CII 2 iiK~ (jlr '/.35 j! j_2xj Jjjj ^j'j-^' 2 U ^ 1 1 

.2jjj_Jt il_U_>JU 
JLic dl^JI liiaJj^l 4jj!jjJ! .-.I tajj I (jl dlt j (jJI i «l i aj 

(j-aj iQaJj£L!l J j i .i^l (jj^J jLc. (j-a 3-a-Jt-ua CjLui£ sl^JI (jiLajj Ojjs^lt 
1 4_i_Ua_«_>J I jl ta aVI (jj^Sj (^ liilju li-U," iOuj-jSLI! Jj i hM (j- 1 ^ J Li 

cjIj Mir J^L>. 2_jj_Jl2iII jijja^JI £^ajl i_JLil t_ij-i^3 L cjL»jajj (.dLLa (jl 

.2_ajLU! (j< i i .ill 

S^Lill (jlr Ij jj^ Ij taj. ijJLufc (jl lajj I tfjut 2_aLja^ (jj i j L«J, I 

2j^ij (_ ;r I^. 4j^sL>. <La-i.aJ (jjj^jj (O-Aj i2_jjjjjl CjLU_>JU £JL& JlLa 2_aLja! (j-a 

i Cj Lta-aJLI eJ-fri 42a-pJ,l (jJaLtll ^1 2_jjj_J| CjLcLkjI/V! i_jj_<jij ^\ 

(j_a ^j-(J (jy^-Il ^_jjj^_xJ 1 CjLiLilll (j_a ^jLJI jJa_>J1 ^a_A La-^uljJ 
(_gjJI (_gjlj_>JI CJaJbJI j j a jjjsVI tfJLA (JlJlj Lai i L^la (_^ajjelJI 4j \j » i r-i j 
. L$J 3jjL>J,l 'l-S^JI lJ £ LtaaJU OJLA (_>^»J 4jJLaj 
2_jjj_LJI Cj^LcLiaU j^2j Ji^ (_^II iij!j^>J! :iI)^LcLall Ojlj^>. -1 

.(jj-SJI IjLA (j_a (^jLlJI ' a i a ill (^J^a-Lll Cj^taJI j-t-^Lt^. ^a_Al (j_a 
^JLlI 4_iLjj_taJI ^ I c j iiol_>J! ^a-i w 1 c 4joI_l!I Cj^llUI Sjuiu JLaHajj 
■ (jK i nlLi (J^LiLLi 2 Uj^t I 2 S U M I ^L>.jj| (jlr j i2 < miU 2_iLa- 1 utl L^j j mm n 
I '^ijj>. lLLI iCjVL>JI (_>Ajlj (^ Cj^LcLHI CjjI ^s. ,j£. (j^Lc^/l jojj 
(_£aJiJ! iJH Ltajej Jtj^a j»L«JI (^Ij-II SjLi^ Ljjoj ij_utLa^>J! ^Lcjl ^JlC 
(^ 2_jjjjj| 0>LcLaII Jla.V jJaj (^jdl CjjUJI 2Jlaj ^ ^JJ-i-I' 
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_poaJI ftJSjtuB ugJUII 



^j'- ' 1 1 uj ^1 1 1985 aLc 2 jI j - 5_ljjJlJI Lj-jLtLj Ijtl A*. , ..<^ 

,ioL>JI Ij^j JaU-i (_£jJI JUJ uJI 

« J I j %c \^\ _i 1 .!» (^Jl 4 <iin\ j-jju (<u 1 (Windscale) « J j& 1 » juj» *u-uLj i_3^j>J.I 
.(jjtll j^j-Ju J I n A M^-a 60 Jjlj ^Ir j-2jj 1 (Sellafield) 

2-jL*_<j/ JjN 'I d_La jjj 1957 J-cLiil lj_& ^jji t£±y>~ L. 1 i"i JLSj 

SjjL>J,! (jJoLm 5_iLa- 1 11 II o '"■ 1 2 1 0-^j-LjjJj-illj 1 1 37 

i 4_j_)j-jlJ I LjJIJjl (j-* ^t^"**' w *a ***' 1 ^LjjJI * a « di^ i"i**< il '^j** I A 0 tt 
i3j_x-lil CjLjVjJI SjjijiJl Cj^LcLUI JLs-^ JjUjs CjjLs. jjSj JISj 

UJI I 

3JL.JI tfJ-A (jSs jjLJI (_gj|jjJI ii^JjJI (j^Jj 1 JlJj-jUJI Cli VicunA (_£JL>.I 
J-cLoil (jV liLljj i^LLajj-JI J-C.LoJ.1 (j-a jjLcJI ii^JlII (j-a tj taj. Ja! 

. Lu-uiJ 3JjjLLa ^ 2 ta * a ^Jl2\ lX£ ( _ 7 SLjj_o^/I 
(Tchernobyl) (ij-u^jj ul5» ^gjjiJI ri nil jJsj m£ jJI ioL>JI jjIajj 
2_jjij_lJI Cj^icLill ^tjjLj ( _ ;r 3 Lfcj-laj. I j iol j_>JI j-j^I (j-o ( _ 3 ILl3j-<jJI jLjoVLj 

^j^ll 2 U-» ^ ^'a 4 ^aj ^JJ J** I aJ I j 7- aj| 1986 aLc Jjj;' 25 w aa 
jLaAlVI I JLA J^- 5 ' ^'j^j' 1 '"' (jr^ CH^' (J^uj-lj uijj 3_aL2Jil 

^LjjJI L^lLaj-j iioL>JI ijlSLo 3^ '"VJ ■***'t ^-AII jLJlIIj jL«JI (j-o 4i5Lt 
J^p-jj ^<u j 1 JLjJI [juaicLui 32 3La j (jJI jUtijVI I jut j 

3 T^-j — 1 1 2^U;1 1 (jl^ittj ijUiiiVI tjlSLa,^ I 3 Slai] I jjlSLu^ 13500 

, d ^ t-» * ^ij-a j-*-* ^lj^ 3000 L^>> 1 1 11 a ^Ljjj ^J^- l-^t Li 

jul (jl I 986 ^jLo jJlj^j 4_lIL«JI tlse-i.aJI jj^Sj ( _ ;r 3 « L>. Ji^j 

jljj 1 ullj 1 1 jJli^ (j-a J£ *l^>-! (j-ll (.~.li^j jLaiijVI I jjt (j^s 5ajLl!1 ^Uji/VI 
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L^ljj^j iLuUi oli^ajj iJjjjI 27 iioL>J! £_aSj <j-a J-*j 

. Lj^jj iLJLLajl (J I a ui j iLijjjl i La ■ uj ^1 I i aj] cJ ir->j La£ 'JiH' ^9 lJ £ 

-^_ujj^1_J!^ t juj i nil ^!^>.i ^^^3 i239-^_u^lli_Lll t—^l uiH^I p_i jJi^ 

4-1 Ur i ^ i_3jji!l pj La£ 1 1 jiiiSj iLJLLajlj i LuUl (j-o cr^ ^39 

-^jjj_lLUIj - I 32-.SajJlj i I 3 I "-SajJI '-Jia iS-Kjiill j$\ Laill (j-a J-j^ SjujJLI 

' ' 37-^-j^ j i ullj 1 1 34-^ ^-jj j i ii II j 1 1 06-^ j_i_Ljj_jJ I j 1 1 03-j» j_lJjjjJIj i 1 32 
jjl-^"' jjfcj t 90-^jj I'li'tjj^/VI i_al uu^l (<u La£ i KO-^^jlio^UI j i 140-^jjjLJI j 

. (53 jojSj £j>.j_a) i LJLLajjj 1 1 JI_l1_l3 ,j-a J£ *l>*"' 'J-j^"*- J^l 

1. 1 j i n* jJLa .^JUJ! «Utj| J£ ^ I jujui L>.LcJjl ioL>J! I jlM jJaj 

£j!j_U CjjJj (^yS 'Lijljji l23^ t — L> i""i tl (_yjJlj i4_La «L>>jLl!I 4 » uill SjLaj^JI 
a 1 • LaVI jj-a J-i^ (Jj^ (j-^" ^JUj' Cr^ (j-uLill £_u_alj t^J j i<*>L>J,1 i ajgie rt J 

.(jLJVI i " 1 1 se~ * j i ca 1 1 j 
^* ' jj-a ^ 1 sej 11 ) O-aLs 4_ujjj^/I (JjjJI ^j^* 1 ^jt «U i_oj_uJj l_a_aj 
i I j " flTj I j i uT tJj-S Q * (_5-IJ ^'-"'j!^ ' » Vt ' 4jalLI liLajtJa^/l 
Mjjjjj/^I J jjJI tfjut (. i If I ^Lii dil jjj iS-uL^jVLi Vj SjLaVLi p i ,i~h V Jjtc 
(jjs a^Jj" i m") La (J^ ^1 * i"i^M ' tujiSllI 4j^L>. j^lj-a SjsLaLl 4_l2j^3^/Ij 
J_>JI (j-C ^1 » i"iVI 4_^3 J-JJ-J J-J-i-a (J-^ OuaL3j iCjVa^Laj 4-aJtIs I 

(jLJ^/l 3JL>. ^ JSLI (Becquerel) (Jj>Sj 370 i4j n . ..U 

J»Vl ^1 j-j^ " u-uiJJ lj j»lj-^>- J I J< J-^-I Ji>^J 600 J^e-iJ i L^jLaJliaj 

(j^s j^j ij«JL«JI *Utj| j_u^ iloUJI I j^J (jl^ ji^j 

jlj-J (j-J-!l ^_2_II ■ " ' I La se a (j^ 1 Jjj-a 3-aLal Sj^Ls J^J^ (jjjjjlu (JjjLlII 
jLsoVI ,j-a ^1 % uiVI ,jjs 3 iil"V a CjLcj_>J I j '<>J-«3 (jj jJI jlj^^l (j-a 

j»jJI (jLLa^ujj i4"m j -»JI ^Ijj^/L jlj^^/l (_>^a-»J t_iLi eaj jl J La" *jj 

O^-aLc jmj i^f 1 1988 JjjjI (jij .iuUJI ^ISU 3jjUJ.I JLaLUI ^ .JisVl 
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_poaJI bJ&JUo ugJUII 



jjtj i(Grodzinski) « ■ ■• *»j 'jj jj . nj'^jj-xll ^j-»^> i ( j£.LaJ.! jLa-ijl ,j-a 
jLjSLa ^^jJ^-lLi (jl » d 3 La * U Ijljlj (j-iJ-JI y i u i^flJI 0^^"" naJI ^j^* * ^Jl 

' a-iji^ jJaJs i ( _ ;r a ; iijjjJ! jL>oV! ( _ ;r a SjljO-^J! 4jjL>J! ^^jl ajjt (j^J ^«Jj 

(Kychtym) uu£» ^ iijl^. jls MjLxjj IjLaiijl (jl 1 976 j»Lc (Medveniev) 
(jtj 1 1957 j»Lc j*C i .ij^a (jj: jILoj1j£ 1 500 j^a-j Jl-*j ^Ir JljjVI J I j-v. (^ 
cjl_cjj_«im (j_a cLjoLlJI S_jjij_iJ! cjl_jLii)l ^«_» jj* jL*jjV! ( _ ;r a <. u . ntl 

(j-o ' ale I q\£ jL*-iLiVI IjLA (jl '-(JLjaj i(_p3j^/l (j-LaLi ( _ ;r 3 3j^3Jiilj 4_u_j_>JI 

i ijL^jJI (_£JL>.I 4j| 4_i ^ * mi (j_a (j-Laj i«Lte (jljt-i (j^J '(JrH^-L)"'-"^ J^-*-**-^ 

.(jlajVI <^laL> iJjjo (_pJ! 4jJ>iJI 

( _ ;r i ^a£LaJLll (jLxjj^l Sjjja (jjs juj_u_u ^ gUtl j»jL5Hl! jjl i 'I i"i 

.il j-cf 3jLj (jl VI i L^j (jLoVl i l^jlr La-i ■ "II j o^LcLm ^jla 

CiVLaJLvl (j_a j i » 4jj|jjJI Lajc aj Cj^LcLiU OJLA JiLa 

(_^-£3j-j»_i JL>.Jj (ji c_t^t_i g I g£> II JljJ^IJ 4_jj)^_l1I ' - 1 1 La >i 1 1 4_ol^l ^jId^q (jl 

i- I All ^jua-" i uXI (_gjijiJI Jj^jJI (j5^y :4-JijjjJI CiLiLiUI 
La ^jljlb 235-^j_uIj^jJI (jjs jji^ (_j-le (jg ^Hr>Jl I 238-^j_uIj^jJI qjz SjjjjJI 

-^^jijlj^jJ I '.Jii-o Jj^J! (j-a (Jj^i-I £-J ^jl (Jl n" ( ..I (jSLaJ i'/4 j X0 , 7 (j-tj 

.239-^^^!^ .233 

' ''^J a '^i5J-^' Cj^icLill (^ (U0 2 ) ^^^uIj^jJ! J j i .i^! 3jLc J n <"i i .ijij 

I >vj 1^ a ^-Lj-iJ 4 b" rtj**t i i ii I 3 (^jJI L^J ^La (J-t-£U Sjji ir^i (jl i Lcaa^ ^^J-A (jj^e 
t. i 1 a ^_Ua^a3 4JLj^La c_^jjLjI (jl i ' ea all ^JLA ( d < iCjIj^La^tLo cLuLaJ 

4-i-mJ (J L(QJ La J-lC uLb^tLa (jSLtliJ (J^.l_iX1 (^ji^Jjl Jl^^JI 3*La^ tS^3 
J^rtluj t J)j^^ g< 1 o »**( i uXI 3^U,1 C -iljii ^j-«^?E_a jj-* ^1 CjljjJ! j\ La uj )l 
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LaL*-LLu» 

(_pJI 5-Ll2TlJ1 

. 4_u_u (j^_ji_a 3j_a (jr^ * uiVI «LLaL-uJ 
^-u jjj LP ^Lil (Jjl £-a 1 I 944 j»Lc j-La ijjjiJ! CiLjLiiJI 3 K mi a CjI Ju JL3J 

. 3Jlx_lII CjLjVjJLi (j La * uilj Sj'^J 
i_aljie-a (j-a sLjoLlII "tjjij-cJI CjLoLJJJ JLjJLxjJI 4j>.j ^J-*^ 

JjjJI j! llLS, Vj 1 1 j ~ « j j La j 3-j>-<-u 3Ja iSijVl tfji^a .5j^£LuuJI 3U ^yj 

L^jjJ 4j^t-ulj_LuuVlj 4jSLuSL1JI 4jjjjJ! (JjLLaJ! (j-a CiLla g. 1 gaj (^j-jSLII 

i>L»-a ^xislj cjjIj ill jl>.^/ w aSLj sLtjiii! cjLjLii!! 0 jut (j-a j-^j^ (jiajLa 

. Cj LLa-pJ, !j j Lx-J I 
^alj^c^l ( j_a ^jl_Lll L^JLa z\^-i-u i4sljui\\ CjLiljVJtl *jj La a* £-<2JJ 

£__j_a^>. ijr j^ j-jjjLoJLI Laj-jI (^jJs i4_ij)j_L]! (_£^JLll Cj LLaje-a (j-a maJI 
(jl Laj£ i>!jj(J! ( _ ;r jj 5-i3j uiS> a L^jj (j^-a-l ^ijs 1 L^J 4lajj>J,l 'l-JJjJI j-^Ljx. 
j—^cj £|_LJij_>JI <>Liil Cj^Ij Sj_iji Jjlj i^^Jj JJ3 (_psj^l <2>LaW (^yji I j "a \ 

. jl j-UaVl (jjJ cdlj 
(Jl n "it (_ ;r J3 (_JjjSL!I s I j Sc • * II JLy" 1 11I ^jjjJiJI (JjjJI (_>^aJtJ (Jj^>- 
L^JLaj 1 r I) **■ ' all DJl^J 4lajj>J,l JjjJI i4jujJLI I j~l alse a (jiijJ LLfljjjal 

fiLoLa-UI Cj^Jj (j-a Li3^>. LiLIj ( >;r L^ SJlJoj O-Uaj-i^.1 i4_uj-*JI j 1 a a ^JJJ g-a^> 
i>l_Lil (^1 d » ui U Jilj-ll tfjut yj^*' (Jj-^J ^JLJ-^' CjLcI * l"l^Ll 

aJJt (jj^ Lga^Jl ^a_ij i Lj_i_jJj j ' a rt (j-a (J^ (^j-Ualji dtJ>o ^-^3 ijr^^ 

. LtjL^a Sj£Li!l 
(j_a j-jltSLI d 1 1 n itLi 4 K ui a d ♦ uiXI CjLiLilll i> JLA (j_a (^alseaJI (J_l4-ij 

5_aJLii-"i 1 .1 tl S_jj|jjJI Cj LLajJt I I jj'a j-iS^i (_^l!l (JjJ-!l I Laj-Laj. ijjjjl 
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. Jju La_i3 Cjl_iL>JL! ^_it (j-* (j^isg^l (jp^j-k ^j'-^l^ *" ' "I 

Jlj>.| J^i-ij j If (jl-J jl i(_£j^>.ij 4_2-la_La tfLJi.! Sjlj^s- "^J-i (jr^ 

ct_t-aL>. ij^^JLJI 1 - ) I La se rt j I j a * ^j1j->J1 Jli^JjJ! Sj^LIa j uu Sj 

i. 1 1 1 11 tl I Jl^Jj 1 L^j^LcLia JLjjjjJ «Ltl (jjs Sj_u^ CjLui^ ^LL»o O UaaJtl 
. jLx-J! jl CjIjj-t ill (^Jal j-lm j I ijL^j^/l j! ^*-J CjLLuJ,! aJLA <_ 1 lr ? ^L2j 
£JLA 4^>-J-} J-^H '- A d>^' C?^ ^^**^ ^1jtitla_ul Jli£.J 

. ^j->Jt1 c ^J- i dy 1 c?^' ^^-^ 3j1jj>. 4^>*j-} 

^j^>JLl i>Lj_a jj-* v^*- 1 ^ 'O^ 5 " ^J- 1 '- JlJLJ 4_jJLjjlI1 QjJb jj^JlJ LaJu^j 

3jIj-j>. «Lj>.j_} jJsj t^yj-j-i-taJl J_>J1 (j-^ *Qj l>- > * ** J> *J-^ C?"^^ 

t> lj] uAW ii>*Xl 

JlLa £_a 2 Ij j 1 i_ajSLiJI , ,." V ^-uLU (j_a 'jrA^ (j^ IjJaJJ 

L^jij^ Jix-i (jr^'j '^j'j^ 1 ^' dlj jt'itl OJLA JlLa (jLa 4jjIj_>JI CjIj_JuJ! aJJt 

dJI n 1 ,iVl Sj^iut^l i^Jp JL3j iQ3'>^' cAh^' j»LtaHb J^Li-V I ^1,11111" Ji^ 
^ ^AtH^ (j^' l£>^' ^tH^I sLp-Vl (^JiJ J^ij i^UI ijj^il l^-* l>° 

4_aL2Jil 4_jjjJJI CjLLuJ,! (j-o 4joLJ! 4_l>.LjJI 1 a iv.ua] I tfLps ^1 (jl-p JLa^ 

d >, 1 1 ^jy^II cLL>.L_aJ! ' fl^-L^aJl i>Lj-a 3j!jj>. «L>.jJ ^J-t-aj Ji^j 

j-^j ^Lua 3j1jj>. <L>.jJ ^-^H tj' *LL>.Lj_a]1 [^JZjuus i>Lj-a ^jlaj ' Cj1jL^t_us 500 
( _ ;r ^ I it's a IjILa jj^j^ij 4jLjj_<j/ (Jj-«-a JUjJ ^ 
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. 3_j^La CjL>.j.} 

^j^>J.! 4-Li.LjJt t>\u\\ a'jjt <-^j-us (jLa 3-sjLJI <>Ld.\ <J& 3jjI jJI a~\ , n't 

• tfLJll ijJLA ( _ ;r 3 (joijaJ (jyjJI CjLuLCJI 3iL^ (jr^ 1 " l^A" 

SLljv (_^-Lc cjjJjJ! Ijla 5jj Laj. ^1 JjjJ! (j-o j-jj^ (jJ^s jjaj 

JJL>«J CjLh-j^ i^i" tl m a « J i." i "i ( nLa i3_jjLajJI £ Ll>JI CjLcjLCJI • a b se a 

3_lcLu^iJI iZjIjo-^JI aj-tb i_JLLl (jf 

mI U£ t *Ldl 

5^1jl>. «L>.jJ *a ijr b L^aJLa-" i uJ 4 a V i^l JLjj-jj L^J 
L^.! 4_i^jL>. i ir-i CiI t I JLS 5_iaoJjl (ijoill . " > I U ^ m 

. JUj-jjJI tfLjLa SjJ-i ( _ ;r 3 I J I 1 «" i 

a|jL=tlu.l (jSUI! (j-ofl i^jlj^J! ii^JoJI 3K iM i_£>i-l J>^ o*aS jjaj 
3j!jj>. La SjLcj i jj^jHJ! cjLlL^c. ( _ ;r a siiujjtil j^e-JI '"•Lui 

L^al <xir~ ( ill JLt£.j iSgaela-uJI <jLlII 3jIjl>. cLvjJ (j_a Ij-JJ^ J^S I 4JLlojl!I tfLJll 
tPJI 3 ...I I „UI 

w I c (_gjJL>>j oLj-II i^L*^^' '''-i- 0 j»liAitjuj/V (ijjj>.| SjljLs tiJLijtj 

L^al jLj-"n ..I jju a\-jX\ ajjt «LoJ! iSJLlsjJI 3_pJI cjLuLCII ,jjs 
5j^.U , ..tl ^LJLl 4_uljjLJI jljll 3 j i n'l SjLj"; (jJLc JlcI i m'ii ii L$jLa jj>jjJI 

,^y>H\ 3jj^tJI CuLoLCJI SLp. (^ic JiLiaJI (jJJ tiilju (jjjjjj i J^toil 
(_p=lj^>-l jj-fl 1 1— ^— a 1 JL?- "i i ill Jiju i4iujj>JI i>Liil DjJt *L2JI liil (jSLa-iJ 
L^jj-uLu La 4j>jj jJI OJ^J dllju id j*s n i nil 4jLjjj_J! ijXg- (_gjJ-r>o =U^>L>. 

. *l jx. ,j-a 

1 1 Jjjuiu Cj^JjJI I JJt O^z! La JLulS i(_gjlj_>JI Cjj I" 1 1 a. ] jl i a a tiJLijtj 
CjIjL>.J ^1 dll j i^^Jj J-i3 ij-fJ^ J'n uU oLiil 3j!jj>. 4j>-jJ J-ijj-J LaJLi^. 
DjJt 4_l3 (_g jJI J-^ill <_u J aJ jl iSj-L^e-iil j»L«JI J's i"ill j_l»jJI qju 
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_poaJI ftJSj&uB ujIoJI 



(jlslj^j! ^1 i>LJi! 3j!jj>. ^LiJj! l5-s|j 4la-L>J,! a\uX\ Sj!jj>. 

(jjtjglaJI (jjl jjJI ( _ ;r 3 (J-^* ^J-^ till i V-LA? iCjLjLjjJ! ^1 j-li gmJ 

tjl^ Mit L-*Lx-i L_»-IL>* ^jyjl-Ll t^j^>J.I ^_u-aj^ ifilL^Lj ijr oj_J1 a! ta III (J^e-Li 

.SLpJI 



1 71 



ol_<J.lj ijl La aVI oLj_a L^jJJ ' aLi eajj ''jj- 5 
^ 5-ajir"i i ii U i>LJLl j '3>^' J ' 5-ajir"i i nU 

j^t ii l"j i4_LjJ_U jL-Ial J^s-lj £_2j (__ T iJI 

. cLbj-oU (jJe-LaJI i 3j-i^JI ^liaj l ^j3 I j"i I A I V a 
^j_a ^ as LaJI ' Qj— t^aJI ^L_j-a jj-* ^_^aiitjJ1 Jjljj 
(j-Ci jjj-ljj i ii U L^IjLSj (_yJ.II d i 'ij'ijJI (J^l miU 

.(jJ-tl ^ 3-aUJI 2-> uaJI 
i5_i.jjj.l ^i ujj LaJ-i£- 3jL>. 4 IS i"iU jljljjj 

CjLi^oJLi ta i ojj 4_uJla (jjJJ 4JlLat 
dJJjl£j J < £u L$J*\> C.t i n~l SjLxitl 

c|_UJlA-> Oll^lj! [jS t VI Q ."l I— IJ-ll^j 4^-L^JI Ij-JJJ/ (__r!l 

J< mi II lj^_i S-bj-U <L»-3j i ii "I (jl dLi/Vj 
(jlr ^-_l2j II if pljtilj l^jK t .1 jl Jju SjLjjj '(J^W 
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_poaJI bJLSuuuuo 09JLJI 



•-(_p-a ^ j » j , Utl 4-uLU (_gjL>J,! ^jjs u x ■ all 1 a^-Lall tfLus *LaJI J_c£.j 

4r»JL^5 j_lc L^Ltaoj i^LuLi! (_gjL>JLI ijjla i i o^j L^iLa tCiljjTjtlj jL^j^l 

LgjLJa <j-u Jjuo q^Xjuall > «j < ^ 1 1 tfL^a dll iCjLoISLI! 1 allies SLp^J 
4_uLU (_gjL>J,l OJLA °^i A iS*-^ w * -.'k* ^ (j -0 -? iSjLual! jljJi! (j-a Ijjj£ 

. * i\ mi IT <L>JLt-£3 J-;^ 

jj-a ^jl—Ll! < a II fiLajLiLa 3j-u£LI1 sLuUJ ^jL>JL! ^j^* * 1 * 

JjJUv iSjjIJa I j I » j l_a_a Ijjljoil 2_j1i_lJI 2 oJajVl I'll 1,1a i'II 1,1") JL3 
. 2 tj ^ a 3^ LflSL) Cj ^taJ! j-t-al_t£. jj-* j_)-alitjJ! jjj^G- i L«-iIa 4_t_L*_a 

( _^Jaju £-aj i^LLI t ul jJI jj<sr 1 <&*^\ jLc. (J " ("ill (ijj^i £_a iil^**( i"i" ^jl 

«L>oLj j I t^j XjLaj) • Sj ■ a 1 1 oLus £-a 2^j LajJI jll tfJLA (Jlul^ « I jj-u 

.oUI £JLA Oijl^ (jr*JI CjLj!^_j_>J!j CjLjLtlJ! ( _^JaJLJ Cj^_a ^j_a 

jjSJIj LaaJI caAll (j_a ^j^lV.tl ^3 4-jjggIaJI a\-jX\ aJJt 3« Lo£j 
t_t^=_jj iLaIjuLIj V 3_L<_«_a Ijjjus- L^J (jSLIj .2 SlU ^ S»La$ 1-, , „jt ,j;jjs-VI 

SjjTjll jl j-g-JI (j-aJ3 (j^^ i^iiitl ^Jj i JUej 

ojliil Cj Jjj Cj^JjJ! Cj JL>Jj J-^H » Hall I ! J-A Jli-V (ju>-a JLs. (^yl^. (Jlijlj 

.,-,L*il 

i^Uil ^j^J,! tfLJl! jLjj 2_c.j_,j, . L^ia Jjsl 3jlc t;r l£. 1 Jl «■»" 1 .i^U 

a « j L^j g-jlaj 1 ■■" 2_cj_ <J J|j h>LlII aJJt jJ! 1 

.(jjUi! (_Jj^>J,! IjLA ( _ ;r 3 ( _ ;r 2Jj ( -J J-II '"'N i^aAllj jjiJ! (<s^>- j-A iLiJaLS 
«L=»oL(J1 w ' a II (_3j-t-aJI j>L»-a ^jLb jqj?e_>JI < r> fiLL)J_LI tj^o^J LaJU£,j 

I < ( .ilj CjLflljJ.1 tfJLA 4_l3 (_gjJI j^jill I jlj 1 1 J 1 1 n \ 4 Ijl^ OjSij L^la 

isLtjjm (j-C J-J-«-J ijLsol ( _ ;r ^ 2 tj ^ . ^ Sx.j.,^ sLal^a tiJjjtljj i lj_u^j 
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iy»jaJI iAjjoJI 6Uoj ugJ^iJ I 



i ^Lj^Ja j»J (J-^ O"^ ^L-jLjjULl 0 J-fl> '"'I alse a « L2JI (j-o JjLlII is ^JtJI 

(J^^-i ' ' ' ' a. U a-2£_> Cj I^ILa^ 1 3 JjlI j lI| <?Li_4 ijj^tlu ^jl a 

ij^sr 1 h^VI jLc (j^ 3 J 1 'i I -S^J-J (jr^l ^JJ^e-J-ll £ ^!- :> ^" CjLuLCI! ^Llaoj 

d 1 1 11 ttl oJUfc J2j VI t_4j*jj 1 1 j ta^j ^jjij jji g-jLaj 1 ■■" *LU jJ! 

^jLa-J.1 ijr Sij (jy^-Il Ly 56 Lea ~^' ' ' a ^ ' ' rt J 0 -?-** <>Lclj-« c_tJ>OJ 

(jV dilij it\X\ ^ jJI (jtar 1 3 j 1 uj j-Jlj ^ i. . j 1 n~i" V <LuLU 

dJlfl" 1 iu JlSj 1( j-tj- 1 n^^l I j-A <j-a lj^u£ ' ^U" 1 ""' 3-iLc CjLiljJ.! « jbt 

<<i JL>- (j-C I ~ j 1 .1') CJ-llj lil «UI (j£ jJ! jj^jcjji^^/l 

JSL! L^ia *j^>. a^ali ^\ JO : I ^ 
. L$i»JL«-a a<j oLil ajjt clu[£ I il 40 : 1 ^1 

(_gjL>J,! ( _ ;r 3 w x ■ all i i a 1 1 CjLaiitA « L2JI (j-o JjUl <ij ^JjJ! j ■ au flJ 

^1 dJJjL£ Cjj I" II I j_4i J-J-flJ J-3 J_i ..U^a djlj_pijJI j jL^jVl ^ 3_uLI.I 

L^3l_iiit_4-i w jL»_lII (^j-Ial j| mi ^^yl^. ^-33 Cy^' (1)-* J-£^ ' *^ 'J** ^l- 36 - 1 ^! 

J '< *C i ii^l 4_LjJ_aj 1 1 i ii tj-a-l I j I J < uj-a 4_ljJl>s (jjJll OJLA 4i!lal (j-aj 
Q a ^ y° \ J^-^^ ^^ri- 0 C?^ I - ea d * (jj-3Jj ^ ^ i^1**iK^ 4_jjjjlII j-t-a_o ^^JJ j a ~^ 1 

. i la i uaj 1 1 

w -» i all i 3j i a-ll ^Lua «LoJI J-c^. jLitjl t_t«J ''-Ijjca CjL!aLLO~l ijJLukj 

. 4 i \ i r\ jlj^j /~<\l .%.a ( 2ys L^j La 3JljLi dlljj 
4_t-aL>. c_t-uLil 4 La i ul (jjJal a Mill j^)^ ^^rj-*- 1 aJJt *LaJI t ea d * dJJj^ 
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_poaJI bJ&JUtt ugJUII 



1 a V LLaj)jL»_a 3_j^£La Jjlj d jlr j d Laj 1 ^Ja_*_u ^Jl « 1 a 1 \ 

S-ij-jji J-Lc (J-fl-ml 4-iajaj ij^clII ^Ja 1 ■■ Jti^. (jlr I ^1 4jJLcLs 

JLa (_Ll3 jl nf VI ( _ ;r 3 Sjj^tjJ! CjIjLuJI ijLjol Jo. Jj (jl <--xJ*J ' J-^J " 'j'"^ 

.<_i-uL)^M J_LA 

JjJuoj 1 1 3j 1 all 4-2-La-La Lg-fl>L>o!j ^LjjJ! <icj_<ji <L<ji!jJ dJJjl^ 
j_i^sI_LjlU (j-SKJt oJSjJ! liJ jJb ^ dlljj ^Ltll jlj-a ^l^aVl 4£ jo. 

^1 jiill (j 11 n * J-Lsj itLSgajJI 4jj^e_J! JlsLuLCIIj 1 Ljj_uSLlI! Jfla <Li*-ulaJI 
2jj jljj^lj oLaljJUj JjLso ( _ ;r 3 w ^Jj^r 1 

IjrS j\ jL$_iV! ( _ ;r i (j-se-LaJI 1 a^-LaJI tfLus *L2JI jjLa LLu (jl J) .' 1 " Lo^j 
j ir^L-utJl J iVq (^JJ djUj ,_Jj! VJj 2_ujla JjJo. U?^^ ^bj^.'^ 

.2-uLU aJJt Jla 3 < nU ^ 2L*-UaljJI 

oLj_a ds! J. (j-J^SLlII «CjJl>. 4ajiajJ! jLgj^/l CjIj-lx-J! (jj£j La SjLcj 

jljjJi (jj i 1 11 II Lg_iJ-C J-4-1J iiLuLlI (_gjL>J,l OJLA j»jL2Iu LaJU£,j 
j^LUI (j^i 5Lul jJLlI jl jll tfjut Jj3j i^Lc Jutj LaLc 5LoI jJiJI jl jll 3 j 1 ,1') 

JLjJLl^. ^jj^sjj 1 JLlL->JI (jLij j «L>>jLlII <>LlII jl . jl ta "Li- 3 jl 
.CjLuLdl 1 ajgie a j-a_J 4_o-^Lt^iII 4j»JL^> jL^jVIj Cjlj-ptxll ojut 
^pJI iZjLjLuJI I JUj j_l3j J< i?uJ SjjUI i^jLsJ,! tfjl^j >l jJLlI jl JjJ LaJLic J 

t Jl 3e IaJI aj t a >J| «L>.j ^^^^JLc I Jj a j uu tj^u^ (J*C i"i 1 Lgj {^yiAsu 

. «La_u^ ^ \j .'^^ 4-d-Jiaj j-o V 1 4_i L^j ^3 L^seia-m w La *" (^ylll ! ^ !j-Ua_>J ! 

4 UuuX\ LjLojJI ^1 Ltjl 1 u3-f i_sLUajj ciJLc-m! (j-a L^-j3 La Cjj^j j<u ijjs-V! 
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l _a__ll i_> jj_JI 6Uoj i_igl_JI 



1 1 gg_ 4_~^>UI ' ■ * ■ J i4_uLl1I1 1___J I I <j« l_LiI i 8 ?") ■ » ^ '" ■ ■ ■ " (__Jj 

. _J Li— — — ] «L>JL— _ ^ ' J 

d Li— J. I CjI^jt- itl ^j^ju ^£ «L— cLn—_u j j lajj t-j-±£ (J^> * 4_u1 JjlJI _1 ^JJ 
jqJ 4_1_-j_o 1 '^JJ ijj-— — ^ rt > 1 Cj!j-j_s_J1 (jl JjJLlC jJLxjj 

'< 1 .itl <__ _T jl CjLla «L___ijl Jjlj V! 3_L_«JJ 1 a jj la 1 1 L#jJ! J 1 -»"t 
^JljjJI ^ 1 mi" II aI fc» j 4_c.lj.JI jJL— 3j_aL__!1 aJJt i__j_uj 

-I _a__l Jju VI S.Lc -.Ij-ir-jJI I jjtj J 1 __ V 3JI__ ^ykj 1 (Eutrophication) 

_lj_U 3 j 1 -S 3_Lj) ^-3 ' ""■„' oLlU S.L2JI _)V l_U_j i(__Jt -all 1 a^-t-aJI 

Lu_ j.^^ iCjlj-j_t_JI 0J__ tfLj-a ^— 3 .-«! A , „jAtl CjI__j-o 4-u u— 3_Ljjj i4_j^j-_L»JI 
_)J_l! _JJ_>.I _)_o Sjljljj 4_aL_____JI 4__JI_l w 5e 1 _JI l_3j___J! tfLus c_-l_i I _l 
i t ____5 1 _J i_J t £jj__J! 3JI__ (__JI j se j 1 1 J 1 __ i___^J! J_J>-4JJ • ^> J. 1 ^ " 

L^jj-j J-laj i4j_m (_Jjl_>J,!j jtl JUa (^Jx. 4J_l_L>J,I 

(Jjjs S^*- 3_>___o w 5e 1 _JI <__j___JI i>Llo c__>«J_j_: l_l ij_l__>JI JSLJoJI I_-^j 

t __j_-_JI i__j___JI oLus (ji^. ^j->>-> 4j>JI__,I — LiLlI 0 c 4 1 uuj 

j^t^sLLc dj___l^j Cjlj-j_t_JI i>J__ ^^j—l — _J_>o ^^ylt Jl L^-u— aj Ajjljj 2_JI __LlU_JI 

_;jl_-I (___) laJuk- 1 .1" 3_>JLi_t.l .-.I U-» ^ (jV -JJjj 1 1 g/q Sji^-jII JjJ__l!l 

tfLJll (___) _)_3_«JI l_-^j ^J^J Cr^' ^ ' ^ ^3 ^tH*^' CjI____II . I j I I j « 
ajjt (J-SsLST (jlc (j-iUI «t__tJI 2_>J__t.! aJJt (J123 l_U_jj i5a-jul_Jl 

2 j«j JaJI I j^xu CjI____II 
_;j_>.l (_p-<i_ C_JljLo _^ -- 1 a tl <__j___JI 3 K u_a _)L_ l_U_ _)-a ^-.jJLij 
(JjjJI JjL^JI i^i"ill Jju Ll_»j___>. ^oJIjlJI Jj_ Jl? 3 1 .n'tjJI J£L__U 

_j-o *j o^- * (^^"Aj'J 'j I Ij—* __)_*JL 1 j-jSSLI 
(__>.l jJI L^l____aj (j—e-L-JI <__j___J! ^Llo __l_L«i? sL-iLjjJI S_LjjJlj i_)K . _JI 
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_poaJI tJLSuuuuo 1I19JUII 



i4_ul_ui_jSLI1 CjLl^j-U jj-* 3 L^J-^J tCjIjUil! CjLj^j-aj A , ,.jAtl CjLl^j-o *• J^-* 

j_aVI (_y£ (Jj^tljj 1 4SL1 LuuJU cjLjLjJLij i_JLaJaJLi 1" 0 1 j i^^l jJLI! 

5jl La] I LtjLjl (Jj>^ lLLIjUj iLtj_LCj A , ,,jAtl 
J J m-j (jH^- 4-i-al 1 11 U c ^Lc (jJaLil! OJLA (jjSij (jl J ' ea aj dlljl^ 

(j^/ diljj ,2 j<l Attj j I , , ^ Jj i^L»J.I (j-o j_uSLI 3 1 1 nilLi 4x.!jjJLI 
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.j La- i'i^Mj 
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* 



..UVa 4j-ulJ! JjjJ! ^ylc dilj ■ <L3jJj Vj iiil^LgluiVI 
L^jlj-us liiljj JTlvIj 1 1 ga-Ujj (jit* I J^N J~ • "I 

jLjJijV IjJaj 3K .1X1 0 juk (>o Jj jJ! J£ 

^ . jut-i Lo^j cjLiLa-Jlj oLii_>JJ ^jla cjLu^ 
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_poaJI ftJSjtuB ugJUII 



Jjjjj ijj-ls 5000 (j-o ' !>L<-a i3j_&L2JI 4_y JLa (jji Lys cH^' 4_ili^i]l 

. (Jjjs-VI p ir^il i_y^JU ^ ^J-!^ (jr^- 

Lx-a 1 ^ J J a 3j>a^>.jJJ 2jj l^uJI ^1 jll i." 1 i ri »" I j iCjIj i^i-»Jlj Ljj_uSLJ! (j-a 

i J j j i"i ~i 1 1 j »l i j II CjLJLaX. LjL2-i (_>i*J ^1 4^LUs^Li iJjjj/^jjVI CjI^j£.j 
CjLjLoj (j^s L*j_lC.j iaI »t-»tl LLSjj i4jjJL>1I CjLoiixJll ^j^jlIJ 11— il ^Ua^ 

.jjlui 

^ » JJ i3_^cl_LuaJI djl_iL>J,l ,j-a (jLlLVl i_sVI dilj J£ ^1 L^Liajj 

U Lb 2 U j 1 1 2 j . ■ t-> 1 1 SlLjjJI ^ tijLjLiill tfjuk JSLi LLl2JI Luf 3J9 
. JlSLiVt 

^1 (J_a1 jjlII ^_ajl_Lo ^taj i uj i L^-tJl Loj «L4_iJl2J1 Cj1jLu_oJ1 J^LlAj 

OJLik (j-a Q 1 5CJJ (jl (j-o Vjiji iJLl il^tiJI <l K i"i a 4J jJaicj i(jlSLa 

Cj\ * <i seal! i>J_A ijr 5 i ^jl i n 1^1 j 5j i ul ^ji Jjlj Li£La-a IjLA Jju ^qJj 
^<u>J SJLti j^jjljja j^Z-XJ (jl 4_lL. LaljJ ^ J i <3 I i (j JlL Li SLp-mll 3j_uSLII 

L*j_lC.j 2_aL^2JI tfjuk i-il^pJ (jl LcSLa-a Jl»j j«Jj i Lj-La (_^aljellJlj CjLiL>J,l aJJt 

, cLiSLi_u_a J fiU ^_aJ?elXtJ Cj LiL>JL I jjjs 
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Igio (jrtlVill gj\ _>bg ft ; I in 1 1 CilnlitoJI 



( _ ;r 3 ! JUJ-Ju LaLajj&l CjLjLiil! (j-a ^j^l^'tl 4 K i"i a w flljj 

ir-i ( _ ;r Lc. I j~JJ Iaj»J iiJll^tJ! d K i"i a 3 JL>. ^1 ^Lxjlj'^! (j-tai ^1 JiJLJ i(jl£La 

JLS La^ i(jlj_a_«JI 3j_L*j 3Jjj-La (j^Lal (_p3jVI (j-IaLl ( _ ;r 3 CjLaL>J,l 

La* 

(jiaju (^yi (jJLai! (j-ge-iaJI i i a II oLus ( _ ;r 3 ( _ ;r flJjJ (JjLcJ,! 2-aLaJa ^yxl^i JL3 

j a a. ( _ ;r ^ <LjJ-La_l I L#3Lilie-a (jj-tl ^j^*; w *. Cj LiijJ, ! (2>3-S 

. 4_cjJ-aU (^Ij-aJlJ! ^jLLaJLl I £J^>- 2^4-*^ (l)^'- 0 ' O"^ 4jloL». 
1 1 Sji^>.jH '"'I ijaAseJiXI j-i>J! ^j^*.' ( _ ;r 3 CjLoLJJ,! OJLA ( _ ;r aJ3 JLSj 

L^lS w fljj (jl Jjuj iCj!j!j^>J! ^ ta i 4j^jL>. ^^l—Li- (_P=>jJlJ! I Jl^J j-fl-><-i 
i(2>SLa^J j^p- (J^l I J La « 1 a 1 4j^jL>. CjIj!jj>. L#-ile J- 0 - 1 d ~ ' CjLAljJJ 
dJJj J-«-J (_gjp 1 njlj i3jjLx_a (j^Lal (j_a L^jJJ J-^-y lS'- 1 -" < "r J l>^W w " *"' 

J-a-x^j <jJ L$jV lOLiiill 3-aLal ^ jl i*I_LJI ^ dilj JiJtj L^al jiel^l (jSLaj 
^^palj-C^/l ^* ) L^-a 1 JL^-"1 1 ul J^SLa-l JL9 (1>^J Xtl j* tJaJI i>J_A JlLa 

.SjsLc ,_5j!jL>. ^1 L^JjarsJ (j£_a£3 h_Jjj>.VI 

CjLaiitA {_ya I i La ^1 J 1 ^"j itLpeJa-uJI 5jj-jJI (^-3 Jiiilj Jl^ jJaJ,! ^Lus 
i>J_A J^-a la >JI ^1^X1 ^* 1 tfl-J-U i>JLA ^alsej 1 Jl9j i3j^_aJa-a CjLlLajj 
diljbj i5_uUI (^Jl L^iaj i3_^5J>JI tfLill (^Jl L^a L^ia^>o j djLjLilll 

6-° JtH^ i4_l£)_LJ! i>j_A ^Lal ^jji-i 4jjjj^j tiJLLaj 
OJLA (jl J-»o dlljdj iCjLiijJ,! oJLA <2>^jJ 4jjj/l_La (j^Lal Lg-La t_!j_2JLi 

I j * a. 1 1 jjjJil 3Jlj-»J CjLal 1 11 a ^1 CjLiijJ,! aJJt (_Laj ^1 j La 1 ai ^jJi! 
.CjLjLiill iJJLA ^1 n K~ (j-a IjJJ^ jA>^ *J j I -i ^ Cr^J i5Jj-«-La (j^Lal 
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_poaJI ftJSjtuB ugJUII 



U j a . 3jLx-j_t! CjLjVoJLi j£[ 1 iij 1 11 (jLj/ 4_ljJuo (jjii! OJLA 4li_al <j-aj 
(j-SjJ jJLaalj^ 600 J^a-i J M-L^o-La 4_al 1 ill LjjLalsRX J-2-lI j La • a!S 

.- I j sc 1 a 1 1 JLaj (jy^ LgjLilie-a 

JLS '"'I fl-LaJtl i)J_& a « j-fl ""'I fl-LaJU i)_L& (j-a I xS-lSj. Lua] aeJ CjLLa-pJJ 
Jjvlj 1 ,1 tl (jJI J '^J 1 ^1 j_a^/l j ^Lj>I! 4jl3Jlj JLSj i*LU ^La ■ 

4-5e 1 a J Sjl LaJI jljJi! (j-a J-J^ t_)-a^L?-"i 1 11b j^e_J! a\-Jua ^ JlS dll j£ 
t^mll aLLallL J>Ls-^l (^JJ dilj J£ lS-^ iCjLjLiill aJJt £y> 3 ^l"-^e-a 

a * I I II 1 

(j-a ^j^S^u (jy^Il tfbaLo.aH 1 . aj . ^ i L^j jjjjLi V tfbaLaJill 4jj1j->J1 4_a_jJil1j 
^ La « " (jr-^J ' Lg-lfSLaJ Laj t_jLiui.^! a « J j qJUI g-Laaj n_sL>J! (jjjj-^ 

. ja^e-il! (jjs «L>>jLiJ! 4^LLaJ! (jjs 'j^A^ VLH^ SJsLLaJ! (jjs 'j-f^ IjJ^ 
Q^iLa 20j^e_l 4_al_«_2JI (j_a ^'j^l (3-° Li-J I 4^LLaJI J-Luj 

it j^uU SJl^JI cjULUI ^ /70 ^e-i (jjs (j r-i 1 V" 1 1 sLajjJaJI jua 7t 1 1 aj j 

La J_L»_3 i * a a 1 seal I * 1 io. Ua 1 1 CjLiLolII ^*j>. ^j_a ^Laj ^^^-Aj 

3j-u^ A 1 1 n m CjLaL>JL1 i>J_A ^*j>. a-ij S J^La-i 4_aLj S^LaSLi ^Ijj^^/I 4_jJ_aX. 
(jlj_3^/! (j^a £jLJt jLaj-II Lai 1(J I i^iVl L^cvJcj. £yt '/.95 j^tj (jJI J Lai 

.(_paj^l (jJaL ( _ ;r 3 (^SJLji jjj^^" oLilaX Jjlj 
jj-a ^a-LsOJl 1 ^ i " j 1 1 j La * 4_^>.j ^Ljj-uLLa 4_ajjJaJ1 i>J_A j-pjtjj 
j La ' LaLaj «Luj/LLa j i" <" V LgJcSUa 1 4-il-LaJ I CjLiL>J,!j CjLLilll 
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Igjuo !jaJLaaJI (§51 _>bg ft. ; I in 1 1 ulaJLsuJI 



cjLaiiJL! ejjt o"^ nij^JUl SLojLlaj c^-«^il 

. il_a^JI CjljLiJI ,j-a J 
4_jjii3 (j^J i^lj-i^l 3jJL«ILa CjLoLJJJ OJLA (JL^I £ '-? , < J l-^l CjljLiJIj 

' . i j a (j-c I ''-j' Sjlliljj t<LiJiSLuJI JjlaLLU jij>_J! (J£ Sjuju njj-L! £jL>- 

ijl j » llj 5j j I t->~ 1 1 j_jj| j^ja Ijjj£ L^jLila ( _ ;r 3 CjljLiJI aJJt ^Ls-soj 

S I ij gSjl > 4jo^t-*IiA cLt^Li. ^1 ^Jt Jo^-J Cjlj-t^JtHjl o . ajj . t ul J Mill 

4-i^>L>. ^Ij_>V -^J^J J* 'Cil o J ' (jjjLa.} (j-a CjljLiJI j^yfl La JaLajJV 

£j_JI J-^.-.j (j^s CjljLiJI I gjia £3jG (Scrubbers) Jj i II ^IjjI ^u-uLi <-Sj-»j 

• £>jJI 4-aJa ^ , Ual ,..",11 S U,| ^ JjLall 

cjljLiJLj =l2JL«JI j i^i II (j_o ^j^ly.tl ( _ ;r Lc Jj i nitl ^Ij-jI jlcLcujj 

(_j-lLi JlLa CjljLiJI iJJb 3_j| jj (jyi^- JlC.L_uj La£ i^Lh 3 *^' (j -0 c *- : ? , <- 1 ^<-" 

(jJ L^_iSLIj icLil ( _ ;r a ^Ljjdl (J-l2j CjljLiJI (j-a i>j_lcj ou^jSLJ! j j i h^I 

(jLja£_j (jjjJJI Qajj£L!l Juuu&\ (jyjLij Qajj^JI J j i nM Jjl (j-a LaLa-l Lu.aJ.3eJ 

. CjljLiJI 0 JL& (j-a j-j^VI «.j^>JI 

.3jUJL>J1 CjL?cHll1 ^j^* 1 £_u*£iJ CjLoL>JL1 

<_ilLaJI g-jl i a a ^1 sLuJlkJLI CjLii>J,l Jj^/jjj iSjls. L^jLiaSLa J , * A" j 

. 3 J_i JL>. CjL^j-La ^1 I j * j ' i jLxj du> 5^-t«-LtaJ I 
3 i ^J^j ^1 ^jl 3-C.LLLaJ l^jal Jiir" i nl jLtJj 3_^>.L>.jJI CjLiijJ,! J i a aj dil 

a * * L$_La ^ * ■ a « j i I j < ^ u jdu tilt-o^ iSj-JLt-aJI (JJJ3-^ ^-jLt-a_a ^Jl Jj_ojJjj 
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_poaJI bJ&JUtt ugJUII 



L&j— a^?e_j J J uiJ 4j^_tia£. _}l^o-a (jr^- ^al^-^l CjLlLoill ^1 JL^-"1 1 ul (j£La_lj 
^Llj^ i a btlaj I LjLojj ii- i ui~*J\ J i(_pLiiIlj '(JJJ-II •J-'- 0 ' j"^ j I I d La i ul^J 

1 j_& J>l i" i lib SJlj*jI! i^jbVaJ! CjI^jJlII (j^yi (»L3 JLSj 'O^t^' j^c 

2 al LaJ O^ij-ll 2-aLa-2J! CiLc^" i na I j < j s U CjJLaj (_gjJI J*~ I doll 

.^^J! (^3 3_mSUI jLLaVl £ys La] I 140 ^1 J^aj 

^aaj^ i3JjLa_a cL2jj_Laj i_fljjJI f_y£ I CjLiljJ,! (j-a 3 >l flli i uVI (<ujj 

iCjLj! _4J^»JI CjLjLiLLi - U I a3j , jjVI t_y±£j i^jXaJi]! i . i Laa. Jila 4_uLii!! CjLoiiJJ 
^JL^Hj_ujj iJj-aJLjl <d U i ..j" jLlI ijr 3 Ljj-uSLJI (Jjui] Ja ^ >i 1 1 1 JLA (_^>j-*_l 

a LtLa] I jj^j (j^ir i ."ill 
^JS La^ i4_<-<Ljj_!! (JjJaL-Ltl (j-a J-i^ er^ 4-2jj_LaJI OJLA O-aJiir-" i ul JLSj 

. 4_jjjjl11 j ' aa rt 4jj^-aj>. ijr 3 i_ojjJ! ^* 1 

: J!la ,_£jj>.^M 4j£.ljjJI <LL^a]| CjLiL>J,l (_>iuu (j-a (j^alielJI (jSL«-i 
oLJ aX jjjjja ..Ul ta xll CjLjjJ LjLojj i^e-a-aJI (_)^i3j iSjjJ! CjLij 

j_u^ Ijjjsj J a ■»" i nj (_gjJ! ( _ ;r Lu^M J^tSLII ^1 LgJj^xJJ n5jj>.i j_uiiej 

(j-IaLi ( _ ;r 3 tLalselXI LjL2jJI (2>3-^ 4iiL^J! oLjiajiJ! J-J-aj>- (_j-3j 

.^aVl 

CjLolixJ,l LLajt-LtaJ <Lt^L>. 3_JT ^1 JL^-"i < uLi L^jK < u ^ * ^ < o^*^ 

. (Garbage Compactor) «3 "I < HI , UA I , v.» jju^Li tfjut <_3jjtij i L^jLSJI (Jj^ 

l_^Ja_r»oj ijJjLUI di\ alse a (a^=^>* (j-a (J1*2J L^jI cLSjjJaJI i>J_A j-j_a_i La 

dJJjd ^LaLa i3JjLuJI cls\ aljJt,! Sl^m (JjIjIs l jLu 1 j'^l ^JlIiI j^j 

i *j ■ a II d ^ j i"i JjLULI (j_a CjLoJ_>J,I i>J_it ^Ls-so i_i-uLi^l (j-a 4 *C j i". 
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.SjjJli! fJSi ^ Ir-ltl 

4-^aL>. CjIjLuj/ LJL>- i-ilUjt Oul^ (jlj ijV! (_^i>- Ij-J^ 4-2jj_LaJI aJJt jj Lajj 
<LaLoJill LLaJu aj «Lt-aL>. jj^ijL^Ls-i Lj-Laju Jajja .^UuJI 1 J-^-i J^la-H 

. 3Jl>.!^JI 3j_U ( _ ;r 3 LjJLa 

(j-o a I 3e " II i ^ I ^t!la Sji^titl CjLjVjJ! . Li£,l i i^-> «LaJ<i"U JjjJI 

i L^jLjVj <j_a <LjVj J^J- 2 Uir!^- 0 II J 8 <j1_i La 2 • I ■ a II CjLaUJ.1 

. CjLaljJJ I g-L3 

j La3> I jj-* ^ » uiXI 3_ij)^_(J1 CjLiLilJ! j i**< *" :3_jj^_(J1 CjLiLoJJ! jj-* j_)-alitjJI 

CjLcLu^iJI ^j^*; I jj'a Jo-jJ (_^<JI Jj^JI (jr^ til! j^J ' - g£Lll JljJjjJ 3-jjj-lII 
jj-aj i3_ij)^_Ll1 < " 1 1 La >i 1 1 jj-* ^-dLSL5-'-^l CjI_jLo_lJ! j>J_A ea * * ^ <a ^> 

j ju^3j i LoLc 40 j^e-j j-Lo SjL^tim CjLjVjJI 3_uj_>J| ,~A r- 1 ; , ^tl 
Nuclear waste) Sj^^iJI cjLjLail! ^ya ^^.ly.tl 3.^,1 j , „_i ,_^Ls- ^jj .^i" LjjLJu 
Li-La} '- J ?- a '-!>T 1 £rD ' , - JL * - SJl== ^J ' '982 ^Lc j j o i ^ (Policy Act 

jj^jJI SjLi^. jjs-V! ^jJJIj n_gjjJJI jij^^II j j t L*j_i^jjj i^jjjIj^jJI 

JLjJjJL! S_jjj_iJ! CjLLajJ,! £yz jj-u (-;r lII 4 « uiXI CjLjLiill (jiuLjj n 'I i ii U 
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SjLi^. (Curie) «(_gj^£LJ!» 3jl>.^j cjLjLiil! i>jla Jal_Jaj (j^lJLj , g Lj II 

t226-^_]j1j»JI j ' * * c (j_a J^*lj ^Ij-j>. (j-a ^^-^^ * utal Jal mi ill (jx. 
.jjJ JSL! 100 (jJLc (jX.lt luVI Lfllal uU jlj Ijl *j Laa. CjL)Lii!l j_jjjuj 

50000 ^e-i (jJI Ig-i-r^ J'^'J ipj?e_LU (j_a 4j>.jl^-**( i 11 tl 4_aL>J1 jc^ta* (j-a /86 
. 4_uj/ (J£ CjljLa_La 1 000 Lgjj JL3 ^jlj- 1 4laflBJ» J^L! j-J-a 
^1 » mi VI ' a_»_Ja (j_a f-^J-" (j I * ^ - L?J-^ ^ ^ '"' a <— >LiLojtJt JixJJ 

(jic La*I j^.1 (jf VI Lg-Lo (jJa JSLI ^gjl ^ 5 jjicL jujj V m$ jJI j L^la jjLlII 

3jJ, j a~i 1 in CjLLiill oJLgJ (j-^-l » mi VI Ja I uul I (Jjljcj 226 - ^jjjIjJI J 1 

.CjLjLoJJI OJLA 4 K mi a Jjlj (_L»J ^Jj h_u^2jJI (j-^ ^Lij-" 1600 

(j_o £-i-t3 (j-J-!l CjLjLiiJI dJJj S-Jjij-Jl CjLjLajjM (j-a ^jjLjJ I £j_l)I Lai 

(jJI L&jjJj p 1 u-S-U (j-Aj iS-jjj-JI CjLtajJ.1 ^jJs 3j>^>.jJil Cj^LcLiU Jji mm 
^^_1_>o (j-^-II CjLiLilll (j-Aj t^l * lj 2 1 d ta 1 "j" rt fiLojjtxls CjLjLoj *£yu$jui& 
jjJsjJI Jii-aj (j-Aj ^1 » mi VI Sjjjj CjLjLojj 11 La S a LaL>--LLu £-<Iij jlj-a (jr^ 

.^jjjjl (JcLill (j-a jjLill i^II^'iihU 
ijj^j-ojj-ii i jLc *t-!Luk (jJjC ^1 * mi VI ctLaj-ojILa jt fiLa_L»_u3 CjLiLilll JL>. jjj 
V tfJUtj iiiilj 4_iLJu La ji JljjjjJI 3jjI J CjjJj (j-a jj-u Ji^ (j-*J - Jjl jt 

j^a 500 (jk. V9 I jii. i 'i J J» ir-i L^«- ! ! >^ 

j n" 1 uj V L^C I « uil (j! Li^ iCjljLa_La 1000 LgjjJ^ 2 U-» « J£J 3 i 1 nil 

. jjJ-2j 500 (jjs J-^' 

i |_a J-Jj-jJ Jjlj t^A * i"iVI d ta 1 ujj a jl tLajj-Ja CjLjLiill OJLA SjLc (^J^J 
(^3jG Ij_<jj ; j^jj/ (j-ai .(_p3j^/l (j-laLi (jjj i." 1 i n 1 nVL 4JaL^a sU^Li. (j^Lal (jjj 
iC^-ulj->JI j^iej^s (j-a ol flgla (^jj (jj3jG JjjjjJI (j-^j , JAUII CjLjLiill OJLA 

Jjj 1-a-yJ i(Asse) d^l)) (^jj pja^JI pjvLla jl>.| (jjj (j^Jj LuUl tj^j 

(jJLc j^tJI (jj3 CjLLaill i>JLA *L2JLl I^LtajjjJ 1 Kj-r llj 1 1 J-Jjjfc "•Ji-a (jj^s-l 

.(54 pjjj jj>-j_a) i3j_l«j^5 
pCLta llllgxuiXI jjjj^JI Jla (_^2JI (jX.Ui'iiVI JaLAill olj ujLjLaill Lai 

1 L^jLcI « mi| ^j^* *j Ljpjljj>. jJldj (jlo* ^LLLj fi Lij_La cjLjljj>. (jjs I *j -r* 
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.(15 JfLi) .ol>wJI 



Jj^jJ! ^Llj|^ 4_aL>JI ^ a 




(LJUl) ^U! ^ ^ — f. 




^ 15 



0 



• y 



2LU» 20-10 »UI i^>u (jJpeJ 

0 



(15) JSL^ 



t_gjj- 1^1 o'j^ tr^ (Oskarshamn) SjjjiJI o^Lil/ jK . 3_Lue-o <j-o <L>«jLl!I 
27 =Lc Lijjj lj 1 Ij^Lo 2 1 4jisj^.j 1 LP- 0 ' 20 <U ^Ja 1 'j-*- 0 25 1 c j-2j 
I 1 1 ■■ 2 a O-Ltt-i nVI (j-o 4 I 1 * * a Lja 4JL>. ! J JL>. 1 'j-" 1 

L^JI ml t ..I (jSLx-i dlljuj n '11^" 1 nil jjjsjJI (j-a Lili 750 j^tl! ^ 1 n~~j ^1 1 n^l 

J_Lo ^L«-3 Lg-al Jii>-" 1 ill i Jjj i JjjjjJ! (j-o SjljI^JI CjLjLiil! (2>3jJ 

. 1985 ^Li 
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j»Lc I 1 .1 'tj-aj (Marcoule) « Jj^jl_a» i_jjLaJLll Otu ji^j 

i(j-u_J£j SjLa £_a CjLjLiil! aJJt • La L> dJLj-LaJI ijJLik 3e Luj 1 1969 



ijLjJ-i-aJI p La ' fl 




1 d-tS a 




(16) JSL<i 
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j J i a 'A I da j I >■ 1 1 ! ' • aj ^oj ij»l205 JulC SjLc j j i all 3 jl nr (Jjjoj 

LtjJa^ jjj (^Ij i^LsJJ! dJa^l^j tfj^t JiSj (jl J^tjj . 

JlS La ■ Laj » < >■ 1 t *LtLl IJl^ J i nVl 'J-J-U L$£.Lajj!j i lj" n j" i i n 50 

.(16 JSL»i) iiiu ^Jj ( _ ;t j>-jL>JI I j -» U , ..i (jinj 
( _ ;r i Lj-IL>- ^jii>-" i ii Uj iCjLjLiil! o jl& ' ( _ ;r 3 J n <"i i .I U ^L>.jJ!j 

. CjKjI i .ij|j_aaJI ^L>-j ^J- 1 (j- 0 ' Ln^f'-'Lj ' Li-uJji (jjs 
CjLjLolI! 5j 'I i all Sj!j^>J! 3_ajLiLa JLjJL>JI t_jjJjj/VI ljut JJ-ijJ 

dJi^j iiLajjJ,! «L>.jL>J! (_La!^j>J! i al!laJ (^LuijSLI! (_Lt-iI! ^jL2j Li£ 

i c 1 (jy-S CjLjLaJJl 4jr i^. 4jjIL>JL1 c_J-uaJI «Li£.jl (2>^-i 3_}Lc ^ljJ 

. (^-Lt-uJ 1 Qja d LLo 3 JjlI j laic U 1 j Ju-a_a ^ 2 u 
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<&LA\ 



d*C 1 ill jcj_oLi (_3jju La L^-Lu (j^aS^jj icLuJ-L! ^_y^j I 

j_La dJLjj_laJ! tfJLA C^^c JlSj (j se 1 aJI 1 1 a 1 1 

. ^ T, , ,, 1 1 ijL-Laj jl La a V I <>L<-a i_3j_i^s ( _ ;r 3 V! 

( _ ;r 3 4-La.sVI <"«\l • 3^-LaJI pi alse a C^jL^ jJl3 

J-J-C 4j>. j "i ri a jLx_a ^^^.S Jjl—Ltl (j_a ^ Lljjjl 
i^jIjjSJIj Jjj-IaJ! '-r^l Cr^ ^ sS a lSJ^^J itfLtaJLa 
I j-^-Ij i(jLCa j^ljJI ,j-a ( _ ;r aJj 3-a La-ill C^jL^J 

' a LaJj-J 0_jL£ (>^>JI dJJj jJuLI i— <-Lcl (jLa 
(_p3lj_a^/l I J j a j i-, iKj iSjljJuSJI L^jjIjLflj 

I JL& 1 1 a^JJ kiCjIjI-lJI I) j»Ltaj Vjl j»Jlitl<j/L3 idllj 
j 1 51 LaJLa j (^jjlII c\Ja_*_ualLa jLiT j ^ * ) jl < n^M 
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( _ ;r ^ I j ''"nj i4_bjii! ^lil-iijJ,! iS^i f*J^ 4-i^jL>. CjLj^c. 

j^pajVI J_j_a_*_uJ iJ7 -2 a ***( < tiJ Cj^Ltiiill OuL^ ^jLo*^! ^j^* 1 (jy^J 

SjLtiaJI ^_ulj->*Jlj i* i5l^ ifoJI jj- 0 SjJuLLo £^9-1 1 C"^" '"'^ fll^t i £JLA ^l^alo-V 

.aL^VI 

' ' a ^ CjLolis_a ^j_a ^alseltlj d <iA < u 4JLjjJa Cj1jLj_J1 cLSjj-Ls \ Ci *" Vj 
ii^lii (j-o Q^Sju (Jj-U ' SjJLal I tfLj-o 1— il < nV w aSlj (_^J-JI SjLijJLa 1 w -» ■ all 
I j*l jj" se a Cja-Li i-iljil 3" 1 ,1 j I 3 1 .1 a-*. ij\c 4-jK i a JJl£. JUjj ii_S^c. 
4-cL-d J^Li- L$J 4Ja-pJ,l 4-loI i nil 3jj^J! (j-a J-JJ-° J-J-° 300 L&jJlS *L>.L^a 

. 3jLs-lj 

4 I n -»J.lj cjIjLjjJ! ojut ( _ ;r a 3ji^>.jH i>Lii! i n"i" JLjlo.! (_dLL&j 

L^jaJLa a\-jX\ Jj^ijj i3_ijjil i u-I, I axtaJI J^Li. ^a-ulj_>JL] 

L_Sj_t-£5 iJ3 _s cjljl j i 11 a i la * (J o ♦**( i in tiiJL\ll ^JLjlI! ^jJla ^j^* i <J!j Loj 

. L^jJla ( _ ;r 3 ( _ y se-i J Qj| i a^-LaJI Cj K j i"i ^liaj 

CjLlal ui i tl ^1 L*i) j^j i LgjK i ii JJLCJ i3_LjjJi,l ajjt (<s^s- '• L^<utl J^s! 

j ;? uu>- Jiii 3 < j M i l l tfjuii jjV diljj 1I4J JJJJ 3 nl'^ JLl 

2j<- 1 ;,^tl JL>J,| cjLiiita jjAjlj J S S L»£ i3jjL*jJI JL>JLIj J j I '< •> \ 1 3JSI . ..tl 

J-o! (j_o I J j '*» L«-a ^'j^ L^jLoJI (_J_l3 sLi^jLs. (^jljJaj jJL»J 

djlj j 5C j II j jL^j^/l JiLo SjjUI i^jLjJ.1 ^ Lai dili JlAJ 0 fllj /<u lil^JCjl 
.(jlj_«j(JI (2>C-J O^-l' Cy^> J*,' 'Lj-al ' 'i U ( _ ;r UsljVI ( _ ;r 3 Lalj ijLajJIj 
H_Jj^>.^/l 1 3j 1 a II i>Lj-o =Lj_2_ij jl ta a VI t>\-Jua (J-uaAJI j<uj La SjLcj 
dJLLa J^->J tCjj I'll ,jjs 3jJLs. La S^Lc jl La a VI a\-Jua diljj 
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' ^- " ^ l>d-" till jj jJs 
I . ^.j . ^. ^ 4IuJL>J1 se i all ' Q^-LtaJI p ^ ) 3_iLc J-t-^iAJI I JL& jduj 

JljLj I jl^Jj ij—lj^sLcVIj ' a i ol j_«JI CjjjUs. J_t£. ^ijLt I JL>. jl La aVI <>Llo 
_}^_*-J ^a_J ' w x L^aJI ' fl^-LeaJl tfl-J-a ^j[sc-a IJljju tfl-J-U 4_i-£sL>. jLrt_a 

. Lt-a I 1 j * a ^alsellJ 3j_o-Vl oLlII 4j>JLt-a j&jj (ji Jl*j L^j w t 

( J_ t- £iAl1 L^j^ jdtJ ^ySc-LaJI ' Q^-itaJi ^ i ta * * (j-* ^ rt i 1 Sj a ^ o ta * f i_dl_L&j 

oLxtl i(Black Water) «f |jj . II oL<J.I» p . ..Li S^Lc <_Sjj<3j ijJjLcil ^Llo 
«3_jjLoj_II tfl_j_tl» jo_<-uLj i—Sjjljj 4_LjJLa-L! ^jjs.^/1 JoLSiill (jjs Sjjljjl 

. (Grey Water) 

tfLJl 2 j j I La 1 1 4->JLnll i_a-<Jl£u Jj*"' 4-2jjJaJI tfJUfc SjijLa j i a x uj 
i>LlU ^s^s- (_j-Lc 'j-J^ ^i>d 3_j^Laj-II ol— <JL 1 f±xs>. ij^/ dJJjj i w x ■ all i 8j i eaJI 
dlljLi ^Llao iSjLUaJI i_ijl jjiJI (j-a j-u£ (j"^ lSJ-^ 0 * i*I.Jaj-uJI 

.s^jmi c J i_ ? ki. <> ^1 

oLlILj ■ I-" I " x j I jl ta aVl lil >JJ 5 j ta 1 1 1 i—iu^sl ^jlII CjjjLs. J_i£.j 

i>j_4 ,j_a 5_^oLlJ1 jLta_aVl oLus ^ SJjL^JI SjLjjJI S^jLjJ, SjjLajJI 

3_ljLI.I ^jLsJ,! 2 La b *- 1 1 tfLjII i_3j_i^s (jSLajj 1 1 aia l^tJ I 

jj-a ^J-J^ ' aAsduju 3j-jjJlJI jl_La_a^/l ^Lj-a ^j^/ tiJJ i L^IL>JL»_a ^jj^ 3j-*IoLj_a 
( _j_ij_LJJ i2_jjLaj_II tfL-J-ll J^J-JJ ^9 CH^' SjLUill j-i^LlkJI 

.djlj_pijJI j jL^jVl (^Ic- I *j taj. diljj 
(jJI j^jla 2_jjLajJI oLII ^ Jj^ ,j-a I jl.^'a ^ ^jill »ljij , „tl oLjII La! 

. LflJLa ^j^l-»"H Jj3 LgHjJ L«J 4^>L>. i " i I U a 
i nil tfLjILi 2_UL«JI jljllj .-iM ,^Atl 2JljL, 4jJL«II U-> 

ijr lJI 4_j^>.^J^_ljJIj 4_ul_ui_jSLII t £\j ut]\ t. i lr t jj- 0 ^^rj-^^ i>J-A ^a-ilsej jcHjj 

^^y^ La ^-lljj ^aJJ La^ i4xi-iU Qjl ^IlXI ^ Ua-xJI * t^jl uiJ VI <l se 1 * * ^ ' 

jj-a L^lS La-a (jSLa-a Jl>. ^ ^\ JjIS'tl j_a i^Lajlj ji QaJ ,j-a tfLjll tfJLdi 

. CjIjjt jll jl jL^jVI L^jLill ^LlS CjljHillj A , CjL£j_a 
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(j-S-l3 (jH-II "Ui-^' «i j 1 JyJ-ijJI ^LiijfcV! i^_y3e-LiaJI 

CjI jjaj> SJl^, (_j-3c L^aJl ' LaJI tfLua «L>JL*_a 4JLjjJa q ' ^""j 

.a^MMi a^juiij .JLjSLaji a^jLaij .ajjVi a^jmi ^l. 

oLj_4j 2LflJL»JI_j iL^Lkl! jl^tl <_JLc. t SJIjl ^ S^JUil 0 ^vl"nj 

.(_fjj>.i l. 1 1 iiljjj ji jl iCjjjj (j-a I flj*^ ^ " 

c_t_u_ujHl! ^_jjl_^_t-a (j-* 3-*-^-° Cr^" ' ' ^^rj-* jL?" 0 ^- 1 5jLc llLJ!} jcIIjj 
oLl^j 4-2JL«JI .jljJJ (jja '/.60 J^e-i 3_JljV cGjjJaJI w A<"j .oLaji jJLI J 

1 w sc LaJI 1 lqJ I tfLjJ. 4_jJjVI 4j>Jljti! dJi^j Jj"^' (j- 0 Jr!-^ w *"'^JJ 
(j-a l. ' < ..Lla jJLS iiaLUaLi 4jJjVI «L>JL«Jl! (j-a sLsoLJI e\-jX\ j J j LaJ (jSLx-ij 
( _ ;r lj (_Jj^>.| ta a. *lj^>.Li w x ■ aJI 1 1 a 1 1 i>LlL 4_uLllI! «L>JL«Jk! ^<Cuj 

5jL-cl 1 11 H i Ljj_uSLJ! j»j-2j dJLukj i^tj>JI ( _ ;r 3 1 . 'j I all I JaJjJI jl 4-<S/ j(_>_>J, I 

L^xa er^' i^jVLsJI ^ VI a_u}LiU! 4jJUII 2-SjjJa J o *~ , „" Vj 
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4-jJjVl 5u>JL*l! JUj 50J15 SaJai. f.\ jjvJ ^LuMiJI 4jJL*1! 0 ^V|""j 

(JjI 3_;jLuJI S^JUI! (j-a 5l>^LJ! oLlU L^ £-!L*jj i5jjLuJI 5l>JL«1I j 

I i <n ; (j-o ^j ^lV't l (OJJ iCjL£j_tl flJLA (_>Ajij Jj^ ^ i U m i it I 

^1 ajLSiJI oljinJI oLjjj! ^1)1 3_j3>tiJ1 iLsJUl! (j i taxi dUj^ 

LajLjV Lls^Ij ijj^L^jjJ! jl i^jjjjJ! cjLijjl ■•J^-a ^LlU i>j-& ( _ ;r a j^oj j^s 

£_3jJ<-3 <L>JL«_t!j j i'ij^.1 I CjLJLi£. Jju fljxi (jjjJI i. 1 1 nl^jjl Lai 

^3 (j^S^LlJ i Laa_) ui£ 5 s *-* tj^-^* ^JJ LgaaJI _}1 ^_t1 jj-a J-i^ (j-* t _^aiitjJLj 

i. 1 1 nljjjJI jj-a w S-U I Laj i a **i < n t J-11 ^jLLlU jLc. 4_ji_aJLl1 

(jJaLi <_j_fl 4_L3J jl 4Jalj^J <>^-*f a 4_a! Jliejj-ul <jSLaj dilj Jjj 

.(17 jSLi.) -o^jVl 

(j^j J . a ^ j (^yl!! 4 aJaJ V I ( _ ;r 3 Lai i4j^LajJI ijLlIIj >IjijjjJI ijLlU ij^j 

• Ja »l jij i .I II ^LjJkl cjL>JL«1I i>jbt mJj^*^ <j-° (j^j-^t o^ 1 ^* 

Sii-ljJI CjLi^SUI (jlr JL«jJ(3 cJj^' (j^U *°j 5j-iLajJI tfLJi.1 jJL«3 La-Lu 

i ir^i : J-i'<-a oLcLj-LaJI (j-a j^u^ f-tb\ i iU -Vi , ^1 ' tl i_3ju^J! jL^a 
(j^a ^ j i S jJ-^ ^^j- 1 ! (jt-^ ^- J *J-i- c 'J «Lal ■ ' a llj tgj ' ii itl j '3j->^J i(j-Jj-*jJI 
.mJj-^S-II LixaJI JjjJI ^ ^jLoL>J,I tfjut lOLaijJ,! 

(jja LlaaLa 380 ^e-i L^J 2 I i ■ ^ 1 1 CjLaiitA J-Lu i ^Llla iSj^tltl CjLjVjJ! (jy^ 
L n i h" jjy^-JI fiLljLt_a]! ."»! Al^t I ^j-a L^_La j-Jlj£ t-J-^ O^^J i^LtJI ijr 3 ^jLtis^l 
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4_J a I 4_3-JL*_« 



J3 K 

L 



I 











2Lt>. 






1 a^uiJi a^jui aU. 1 

2L5UI t£jL»JU ^ (j-ilj 



Y 



(17 

^yge-L^Jl 1 tail d 1 fl " 
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Igjuo (joLaoJI isjI _>bg 6JLiUuJI OldJLsuJI 



L$£.Lul (3^-4-1 *l J** I * ' 1 fl^JLaJI oLi-a (j-o g I 1 1 4-JLla 4 Ij i uj JL>. Vj 
^JJ 3.cl r > (j_o i algjej i>LlU CjL_ai*-a dJJjj iCjVL>JI £-j-«j>. 

LajLaJI (jSLsj 4jLa 5j I < a II j! 3_aL_oJI jll (j-a 0L1-U ^1x3 Lajiicj 

:dJJj 5_Lj_ai ,j_aj , I j*. -*-tl . ^ 4j>-L>JI ^jj 3_uLU j^jLjJLI ^ 3j_j/Lus 

VI (_gjIL>>J V !>l-j-o i'Lic I LcaJI Sj^jvVI JJJ-JJ 3-aJii>-"i mil tfLj-U 

. 4-uLtl (_gjL>J,Ll CjjJj ill JLs.1 Lg-La (jr Jiiej Vj il_xjl jjSJI (j-a J J* <<~i 
(jJI U5lj ^LbtJ j_aVl jla dlljjj iSj^sLi. cuVLs. SLojLJI 311aVl JLoJJ 
4_tjLuijSLII -lljAJ (j-o JaJLc ^Ir L$jl jIo-V w ^ I ;.^tl i aj , ^ 1 1 oLus 3_>JL«_a 
^L£Lj a i uj Jl3 .jljU OJLA eyiLS (jl Ld£ hjLjijVI d * i aJJ 4j-lJLi SjLiaJI 
. LaLtJ 4SLlAII a JJt j-oJj J^S J ti «j uaJI 3< j uJ I Jjjuii 
i_3j ir^i ijl-J-a JL>- jj JL3 5_uLuijSL!I jl jj.1 jl JLcI j l Vj 

Ltjl j"r I (jSUj 3.>La 35000 j_=tj tiJLi^a i^LajSLII j-jL^U 

j a i ntl JljJlJo La L^ * o a ijj>.L] (J*C i"i i 3_aL*JI 4-se-L^aJI * 3jl_Uill .il^oJJ 
Lg-Laj 'J-al j->«JI CjL>j i nil (jr^-J iJLaJaVI (-;r l^. 3j-u£ Sjjlaj. Jix-i La Lg-i-aj 
(j_o 3j_j-3 Jl-K-J VI 5)1 lia II 9)1 5T j V L^JLa i(jLUj_<jJI <_<-i-i n_t La 

(J I »" i"il (■ i j i iMj iujL^lIVI ^Jj-<-u La Lg-c-a .3_i_lL>JI CjLiL^JVLi 4_iL^>VI 
.jU^VI JlJJuSi jJt La L^-Laj i,3jIj^>JI ujjjIuj (jlj-till 
Ji^ (_ylll -itjlt iJ £ (Jjl-^JI ^_5-"-II I j-* (j-a 1 _^tal3elJl dil j ,j-a (jljjjj 

2_>JL«i,t CjI jl of «lj^>-l (jSLaj V L*i) jjj i I 1 1 all ' 3^-LaJI CjI rilV a 



i 1 a i 



LiJI 4_3j_»^5 *L^a I gale (_gJ*l->" (_ylll jljll 3^jjL>i 
(j_a Jl^I "i I I ^J" j" ^"j iCjLJUj<JI OJLA 2^^-" *^L3j t-^LlA 

.^^Jai JSLiJL. Lplj^-i 
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ijLajJI (j_a ajua 5jl LaJI _}1 ^JLl ^Jj* a rt jj>.Qj Jl9j 4 «Li_lL_o j-lC 4JLjjJaJ1 0 JLA 
CiIjj-t itlj jL$j^M is^t i. 1 1 1 11I j i4_l3jj>J! t>\-A.\ 3 J-a Jjlj J 1 all JlS L^jSLIj 

CjI j i C *Lal 1 11 T1 _}l 0 J_A J-il-o O « (<*>J 4_jt JLSHjj jj_a i-ilLufcj 

4j^j_>J| q\ j qlt d j 1 nil Li L*jj_Us (ji^. w 1 a 3j i— 3j 1 l-J caJI (j-a sU^sLi. 

LljL^j }L>. j j "i «j V dil j (jSLJj i<_p2j^l <jJaLi ^ CjI^lkJI 0 <ji.J J-t£. 
J^Ljj i— 3j 1 n'q jj-ajJ! (JLU I 1 j 1 '$ tUcU-LaJI CjLilr»J,l JlLa (j_a ^alstliil 

O-a La (^Jlj tL^-l 3ja-ir»J.I (^1 LgjLylje-a J^aJJ iCjI_jj*]I jjk 

CjLjVjJI (jjJal—La a « J ( _ ;r ^ *Lj-3j_>J! 0LJ.! Cj^Ij 3j_&LIa O-la a. j I jjsj 
L^J La-La: »j ^ S t~ ^'Jl 'LljLlo-iS^JI illLcLi-iaJI jAjj L$j j pSL) ^'Jl SJlxjJJ 
^^.3 I j i a. ' "j cLi^sLi. Cj!^j£. ( _ ;r 3 I j » ■ aj jl ijLjVI (_>ajtj (_y£ L$j3j_i^ <*L_<-aj 

.4_oL_aJ1 .il^JJ ^j^* * ' fl-iAIa 

' *j ' a ^ cjl_fl_L>JL1 a * ) ^jj " ^ cjl_il_>JL1 j Mil c^jL^ L-a-ijj 

lj_a <L»^> Lk 

£JLA .j"-*; (j-o (j «a 1 ^**' 1 1 ^1 CjVL>J1 ^Ajlj ^3 «L>.L>J1 j^LJa Jl^j 

.^LuuSL!! JSI^aJlj jl^LI 

i>J_A a * 1 ^^.a a 1 selu (jl La^j Cj_}1jt SjL^tlLLI CjLiV^JI (jl dJJ!i (JLLaj 

I gj I ^ 1 ^ ,< I . ^ II jjjo Clljljla 1 "I ^yjs I j» '"^J. 1 C^-aLo3 1 4_u LuijSL! ! jljJLI 
^J_A (J1j-iJ i-ilLLAj i Ja_j_>JL! ^jJaLtiu ijr II a^JuZuja 4_*_u!jj>. dtJ>o j__)-aL>. jLLiS 
.4-o.}LU 3>^" O^- '^^^J ij^JaLAJI foe I JUjtj Ja^pJ.1 ^Lfl ^1 .-»IMjU , „Vt 
^JJ l_^JLa (jjjJtll! ^1 OjS>J La i_ iL2jjJaJ! i>JLik (jl L^a jj (Jj^ Ji^J 
i)J_A fj rt ■>-**(**(( n (_^-a (jj-JJ jj-tjl— Ll! jJ^L-ujj i4_aL_oJ1 ^!^JLl aJJt ( j-a (^^alseaJl 
i^jL>J! (j^ 1 Ja-pJ,! oLus (JjlSj i(Ji.!jJ! (j-a CjLuLlq-iSLII (JjlS '"'I jljla 1 u VI 

! *ULl jl jll DJJt CjJ>.3-Lal lil iljLaijjj/ I jLaj 
I JL^Jj i3-aLjJI '"'I alaJl I t>JJb (j-a ^j^l^-'H d-JLla 42jjJa LJLs. JL>- 
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Iqjuo unlVill jJbg 6JLjLujJI CiLolitoJI 



(jl ^ * j ■ La H iSjbJUloJI cLuLjVLi ' a < gall * ^^j-jL-ujI V (J-<a-C J-^J i4j^_u_uV1 

d> jL_&-<j_a (j ga 1 sell 1 1 3 J_i J_>. JjjIjJo jL£J1jL) J^IaTlj SjJjlLo CjL_u1j_} uLILlAj 

j LjI tjr 5 1 ^ * a \ j ifiU^L>. CjI^o^. tjy ^ L^J-i gaj : (Jli-a 5_aL_oJ1 4qg 1 * ua 1| CjLjLLlJI 

^1 jl_La_«Vl &\-JlA c_)j-cuJ dJJj^ * N J ^**' ' " A Jjt J-^li -il^-Lt £JLA c_)j-<_uj 

<a 1 3EJ 1 1 Lu_ul_La ^L>. Q^-i J I ^ILo 900 J^t-i (J-t^j L>^J^ (j-^ 3 ^- 1 

.4_l3jj>J1 i>Ltil (j-c LsLa-i 3j_lju j^Suj 
i^-j^L-uVl Ijl^j ^ylJl jljll i?ju^ ^,1^. (j VI jcSLr»J1 LliSUf Vj 



90S 



eft 



Ij i a ^J-JJ VjjtJ idJLijJI 
t4_LCl i-LiaJI (jlaLii! ( _ ;r 3 iL^L>. sLoj^ij j^jjj 
(^LjII L^j^ j«J>ojj (jr^JI 4-lxSLuiJI CjL<-gjeTjl (JjJaLLa 

■ (jK mJLl - U"X"j 
cLLa 4jr jl_»_j ^jJI g ^ ■ gall j '1 " JJjljjj 

(j^j-JI (_J_SjLJ 1 JjLj/jj cjIjI j i nil 

i Ijl J ' J I ^i-J ^Ja 2 u V (jylllj nj^' CjLjSjia 

CjVT (j_a 5j 'I i all CjI jj^j^/I ".(JfLo (_£jj>.^/! c I Jaj i aJI 
JLicI 5-ajir"i,iU ^jji-Vl oWI (jritjj '>"»JI 
(j-C 5j.il LaJI g I i a j usA I dJJjl£j i Jjj uullj c.l_Li!l 

J* ' 2_.^ I " . ^tl JL»J,|j 4jjL*hJI JL>J,I i * 

^\ i r— 1| (J I t aj tdJ-ll i ii Uj i3jLa_cJI '-(_p-a 

. L&JI Laj Cjljl J i nil 
( j_a . U I r 1 /^.j * tl <>J_A £_a JjsJ Jljjj 
, jLoJlII j ^Lj jj.1 0j4y \ SjjL^aJI 4_JIjlII cljl jj^jVI 
i4jjL*jJI JLjJ.1 ^ jjJI iVnU Jj-r i ."ill Sj^>-Ij 
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_poaJI bJLSuuuuo 1I19JUII 



£ya J-i^ 1 ' **** ' ^J^l ' ' ' "**'"* r* 1 t^QJ L^aJl aJJb {j\ £ya piijJI ^i^j 

' _i I c I q\ VI ijj^jV-J 5> j i< tl ^J-U q\S-uj (j_a ' . 1 j 1 auj ijjjiLJ! 

r I Jag , >.t1 a t jt p ^ uaj «j jlj 0**' 1 u| ^ ^ >i ill jlj 1I3VI (j^fijJLi V jjjjLlJI 

{jj 1 n-ttj i^LLI Jl) ^Jj jj-* 3 p j**' ' a ^jji^. (j^jsLrtJ JL9 p-&J i4_jJl_JLl1 Cjl ^_t-£5^/1j 

(jLLajj-tj jj-ijU! g I lIoj LgaJl^g ^_jj?e_tiiI1 ^^jJI VLj ^j^Jilj V p j *^ I J t^l ^$JI C-i^Lu 

i^l 3 J_£. ^ 'i J L-ll Cj jJj (J-al ^j-s f- I ilaj tJaJl ' ailsejj 

J j ■ ■■ j Vj njLSLo ( _ ;r i Jlj>. , j \l ■ ^ 1 1 a JJijLLo r I ' '— J ' '* 1 1 (jl '• Vjl 

. s ! ^gJI S LU ii^Jj (^l)! ,jjjs-Vl J^sl jjJI 3Jb. ^ U£ l^jlr SjUj,„tl 

^jl i^aXI Jl>.| CjLilje_o <j-a ^ila LjoLj ii^lll! q\£ I jl CjVL>JI aJJti 

J it* JJ*^I (j j" *JJ i4_La 4joI_l!I Cj^taJI J-al LJjl J I .«^'.^»tl | jjt Llolc.1 

^Jaj 1 JjJl! ^ -.^ISLa (^^3 tLlsjji-J! 3Jb. ^ La I . ju»J! ! jut 

. 4j3jJI 4j>-j (ji^. (j flj^aJI I J 1 a a <_3jju 
Ijj! t^ala* <-^j-^ ^ L^-j t 1 1 j a a j" Jjjc-«J -1 .>.tl j3l jJaiij : LuIj 

c I ■*— j ■ *^ II j3l (jLa dJJ juj i Ll! f-i_y-£j L^la ^ 2 jjj isiSLuJI (^yi L-tx^lj 
d j I t a L^-ii tjjs cjjJjJ! (J^s! (j." L*>^ ■" ^ ' '""J ' ^ ' ^ I" -*■"' : liUlii 

^ i"i**(M " " ^ ^ \jt>jJ-L^a jl ^>=-) VI jj-aJtJ V Lai 4j3 _ULX-l JJ^ JL>. ^^yjl 

vij^Jj j I itl I ii^lj 3JL>. ( _ ;r s jj>.V <j-° *^ ! J * " " J ^~ '_' j 5 LajIjT 

.^jjs-I (jJI 5JjJ jjJl jf njj-*-^ Cr'l <23ala ,j-a J-2Iij JL3 (^jJI *UI 
JLjIuI jj^o I g-L*-« " ^l— ljI £_iLt-£ill CjVI 5j al ' ^11 g I ' «aj .^11 ^ i*i 

. (jLjijVI L4J (jr^' sLUsjjiaJI ^1 jjI 

g I . *3j . >» 1 1 i> jjt 3jL>. ^^-iAsej ijr ll t_3 JL^j ijr*^^ CjVjL>JLI jj-* lIIIxAj 
JL3JLII ^J-^-^ tl)l c^^-J tjl ^ JLJ I ' oj ' 3> ' ^ c I * ' ^11 JLi^, L4J ( __p=»JjLLl ^jy^-JI 

. ^ LUs j '^11 £jub ^JilL Lu: p j ' *" p j * 0 ' j-^i-^ ji^llj 

iaLisLi iL^LsX. S-Sjj-Ia JjJUili dJJjj 1 I J ■ 5JVI ^ pSLailLi Lol dlljj 
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4 * c j 'I LtgJI LgaJl ^j^* 1 * Jl9 (jH-^ 3 Jb JL>J! c.ljj>.^M ^ * * 

JL<u<JI (2>c CjWI aJJt Jj^ulj (_g jJI ' La i ujJI SjtjLJa joSLajJLi Lolj 

. L$j (jj t^ij-»J.I 

(jl ijJt CjW! sLxisjjJa (j-a (jjajjelllJ L$lUi3 I j (JjjIj-LaJI J-<-ujl (jl ' ^ '"' 
^j^o L_LcaL>. Lc^j *^^l Cr^- i3j-tluLj_a cLjjjJ^j ^ i a « J lSj i ■■ 1 1 

J ■ a » t^jl L^aJU (j1jJL>> Ji*l_i 3_}Lc g ^ uaj ■ ga H (j-* £^$-^1 I Juk julasbjuj 
i!lXj>. <t_2_Lxia JjJlj. ( _ T i VI Cil mi i U i>J_& (jr^l ^VVI tfJ-A j-jja.Ua 

. C)l mi njll 0JL£J Q^labiJI V! «LUaj-iiaJI oJL^j jjGj V dUjJj 
r 1 ,Uj , >.t1 ^1 ( jil^t jj- 0 ^ iVitlj c-LlJI JLi£. i (j-o ^jLJI ^_L?e_iiaJ! j-jUjuj 

gjlj i^i 11 SjLc i5j^>«j »l uuVlj «I_LJI Jl i<* ' <_iii^? (jV lj La jj iljLiiljl 

OJL^J (jjjjLu (j-a JJLC (jLa iS-uSLuJIj 4jjLajJI (jjlaLill ■ La ■ "jj iCjLjSjJoJIj 
. CjWI r* I ' ' ga * ^jj^jQj -SJ-C ijr^ ^J^i-^ ^^i^ r* I ' LgaJ I 
j_a_>JI CjVT Cjlj_i^a I Jl »cVl oJJb 4->>jLlII I ''—J ' II 

LLaJ, | CjIj_i^3|j id i q i ii^M CjLLa^ii-j iCjIjIj_>JIj iCjIjjjjJUl g j y i j 
d La-L>J I ( Jjl£LLI w a Laj q g JjLUI ^jl'C < o s I ilaj Lcajl j>J-^J ^^paj-tluj i j 

' pi lIoj LgaJI i>JL^J ^j^pQj jj-a JJt^. (jl 4_jSLjj-a^/l cHaIjjI t ga3> VI ( __^aju Jl_uuj 
iSjLallil CjLjVjJI (jK < ii (j- 3 '/• I 5 ^^e-i (jyJI J i aJ ic-LtoJI JLiC ] ^ Sj^L^aJI 

SLaLUa^Li ijJal^il 

^Lo! ^Lc o^?-^ Lhf 4 ^' «*!>"l J J^£. tjl tillj^ 4jjLl£1>^1 t>-^J 

Sj^LuaJl g I ' Leal! i Ll^ J_a jjj i^^_L^jJLljj 4 L^j <J_<ul!1 (^j^?ej 1 ^^IjJLl t>J_A 

. j^sL^t-tloVl jj-a Lj^_lLo 24 J^t-i ^^j-II jq_A^JLC Lea * Jl3 L^-t£- 
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La ^ ^ I r JJjU (j' 4jjL»^>-VI tfj-^J j»La (j^s ) jiaj 
.JjUlII 3«La£ ^JSi Ltj_uG (_£JLaj i Jjj uuJIj *LLlJ! pi La-3 *j ^ ■ eaJI 
(jl Jl>. 1 ^Laj 1 ) cQj J_L1 ^Lau s 1 < tJaJI p^- 1 t-£-JLukJ 

(_y-&>j i (Background Noise or Ambient Noise) odjiil-^l »LUsj jl iSjLjL-uJ! 

jl i LjJjLLo (j^-lj '-y^l J ' (jr*-" ^JT L ^lj CjIjj^sVI pj jj! J 1 
i(jrt-II _^>JI icLJ! Cj! jj^sI (j-aj ij}^"^' jLH^J i4jLiiJ! CjljjLtaJ! CjI^jl*^ 

5j aLuaJI cjIj_i^3^/I j^cj ijjjij! jJL! ^l^lsI ( _ ;r a j « 1 u^^j-* 1 - 1 dti 1 -^' JLAla^/l jl 

^^Ij 3j> J->JU julL CiIj ir-iVI (j-a lii! j j^c. ^1 , jl Ahtlj p^Lj j-tl 3j^>.| jj^. 

.,-jlSLuJL 

Li^ L^ls ^^jVI JaLitlJl gjJj ^ jlicj t^jK 1 ntl ^Jlc 5JIs : L^j_a1 uj! j < 

■ jlj 0" 1 hL 'Luil Jj^aJJ 
£^<i 1 n 1 V ^jl i tij VI ^)l 4_lqJL>JI ^Lu3^_u3 3jL>. ^^5-1^ lIt^-^ 
4 1 11 1 it (_LCj (j-i^J =USL!j ijLjJjl «Lul "AJj-La (^yi CjJLr>o (j-iJI CjIjj^s^I (j-a 
J>j^>-J ^J_«J liJJjj 1 1 j ". 1 1 , U c^jL^ I 1 j a ijjill *Lul 4^j^>- J^-JJ 



0 
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(J-2-Lll JjLij/jj iCjl_L>.LJaJ!j iCjIjI j i nil SjjL^JI cjIjj^j^/I 

. (j J_U (jL£L*_uj i La_p< I (jy^Jl 
jLiacVI i_ i j i ,m Jl*j LojJ si '-"j i^all (j-o £_9-^l I ^ ^ ° 3jL>. jljjjj 

.jlsUI oLcL^JS^I 

< jjk (^yi^- £-£3 i«L_o_ujJ1 j-^u (jr^- p 3 *^ ' " A (J-^ 2 -^ i^JuJ-H,! i La - <>j 

jlj^Vl (jK t a i^y^- LjjJs jit^l s 1 lIoj JaJI £JLA Oiltjv JL9 (jJk-U 4 _ T ^ Cm uul 

Cr - ^ oJJt tjy^- JJIJ-i' L>^ J- *^\ tiaJl SjLifu j-LpJ 

tj-^—i p-I (jl £_)Lt-i-U CjVI jjX. jjLuaJI g j"*- Jail SjUlo «Li_u_ujJ1 Jjj-LaJI 

3jjL>JJ Jj-Lal—LU dJUG Lt-£5 j'^^ i4_LfljjJI JjlsLLtl (jr>"l J-^aJI ( 3^ 3 ^-'- a 

^Lc J^L>. SjLuj/ Q^jJLo 100 J^e-i g- I n Cjljl j i nil JJi£. (jl jjl2il (j-*3 

0 ta j , 1970 ^Lc SjLu-u 200 ^1 liilj (OjJI I j-* j-^ijl ' I960 

3_LjL^JI SjLJ-II tfjuk (j! i 'I ni .j»Lj^I i>j-a 3jLu-u 3jL<uMiII 

i(jj_tl Jjs-Ij ^ »l i^aj-LaJI ^ SJjLxjs (j-!' *— > -i T JL3 oljlj i nil jljicf 

.jjj_<jJI (Jiill 1:1 "J 3 *^ I (3^=1-^1 (jr^J 

(J_jl_i_uj (j_o d I j 1 ajl j inll (j£, »1 t nVI (jSL^j V 4jt w a_j_JjaJI (j-«J 
jLSLjjIj 1 L^A_jJt uU «L2jjJa ( _ ;r 3 j la ill SjLcl V^? 0 iCj^Li^sl J-llj J-2-lII 

(^jj-Ia (j - ^ ^-^-^ (J" *l i * rt ^jl_Lll Cj j I**(I1 (j_a (JlSj 3ju Jl>. c-^-lIL-o! 
Jji uU (j_a 4_>>jl_iJI g I -'—j 1 ea II (. i j in _t jl 1 LgJ-C 3j 'I 1 a II ^jL«JI CjljLc. 
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4_ljLjj^SLI! cjLjjLLajJ! ^ U , . . 1 ^ ■ j j , .." ^jJ! Sjl j i nil oul^ iL#jI^j^=-o 

• 3Ku.ll 

Laj (jJ-tt ila-jJa SeJ SjLcl : Lg-La c I i a j Cal I d K i"il (_£jj>.| Jji^- i-dLu&J 
i«LjJl_»JI g ^ uaj ' ga II (_y&\ • 4_uaL>. jj>.l^>. 4_oL^lj tjjjjo ^j-* ^J** 

tiUj j j'* (jj-^i ' p * ' ^ J ' ^ ^ (1)-* ^ Jt ri-'- a UL5^ c^^* £^9-* (j-* (jLj-a 4_aL^I 
. 3K miU <t$jUJ, ~ 1 1 aj JL3 ^ylJI ^jjs-VI JjJjJI 

i4jLi_Lll oljjLLJI <Zil£j_»-a SjjL^iJI ol jj^jVI jjjju dl! j£ 
J . - I usj ■ a II ^1 J-Jul (j-a iCjIjLLall (^yi L^Ja^jjtj Ltjijt ir-i 

^ I r j»L2j -"'IjI LaJ Ij SjjjJI ^jl jll <_ i If- I liilij 'O^' Cr^l? 1 11 

. L#ia (jt^ jl 'O-^' i-3ljJeI 

i=Lb jJil (jK i n (J£ ^1 CjIjjLLsJI a JJt fljjLLaJI « LUs j i^aJI Jj^jj JlSj 

i_5j^>JI J-*i' SjjL^JI 3jrijjJI jJalJll (jK i (jJI j! 

. L#jl ^>.| (_,-ijJ.I (jlj jUlt 

^1 Sjulj^a 3j>.L>. tiJLLa ^La i_g>>JI J-2JJI (jic jLaIcVI SjLj^J Ij lajj 

»l Mitlj I j ! a 4jl3j SjLjj (jJlj i4jjj>JI ^jl aJ-it (j-o Jjj-a >LJujl 

. L^j 4_t^L>. 5jujl>. J^jL^-a 
i ..IJ j (jjLiil (j-o jl jlc I »l iSul (jJI jujuiJI ^Llo-VI di! j JjLSjj 

.(jjiil (j^-" -s'j-cl 3jLj3 ^ji/LJI JaJLUaJI 4LL2I 

4jJL«JI - I 1 '—j Ltail <LUsjjla (."it j i^->lj iCjIjLLallj 4jjj>JI ^jl jll 3^-^ aJ l^*"'- 5 

al ' a II g I lIoj Lea II oJ-lm ^jj-II ^jlj-j-LaJI CjL^j-*Io ^j'^* 1 ^jl^ a Ji^j 
i>J_& i_jL£j_I 4-x-mJjlj (jyi*- L^la JjUl ^LcjVI JLoj CjljjLLill Cjl^j^tA 

.olj^UaJI 

t f Li <aj L^aJ 1 j g j liaJI ^_i!l£' jl jLual 4luJL>J1 LJjLLo edjTuTuJj 
CAS&J-ua 4 4lLi JtJ»J 1 ^jj LeadtJ 1 3 Lj_>J 1 c_ <_J L_u Li ^uu>J 1 JL>. t 1 J_*_i Lua j ua> 
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3j_^>.i 'f->f^' Jj-" 1 (J^ Cr^ ! a jl all] I J ^Lj-Uj (J^*- 



(*) 

i(Decibel) «(Jj_u_u_}» ^_*_ul_i <U-^L>. 3 Jo. r 1 < ^ J tiaJ I 3 J_t2u (J-uLSjj 

-I JL>. fiULflJj-a CjI t-^LajjVl d t-% , c_i\ j-l^ I-4j_} l_A Cj! 1-1 Jo- 4j_}1_A 

A « a Jj 1 1 c I 1 '—j 1 a 1 1 3^ aJ Cr^ ij^"^ £ ^^ c - I S '"* J 1 tali (JjLlU lJ £ 

i>J_A (J-ILo jj—tis ^ji i^LcjV! JU>. (_3-JJ LfaJ r 1 < '^j LeaJ I l^_u^ 

jLutil ^ < >i - LA t L)^ U5^ ^ 4_jJLjlI1 oIjj-^VI 

, I Jo. IjuJ-Ju 

> < _ 1 j ■ ta ! I Aje-Jaj t> ^i-Il 4_jjjjIl\JV1 CjWI jjjQj JujLofoJI w ■ ' <a * ! I jjjUJI (j-a 
3» * ? ' ^^jVl 3_i JljlLq ^.LiJa j-^tl j*jjc 4j_iH/Lill jlj-uaVlj 

((A. G. Bell) ^Jij^VI ^UJ! UjCija^l 4 , uj ,03^! Sjl^^LtiJ 5jl3._5 (Bell) «JJ!» (*) 

. ^-J^l ^la-ll1l^JI (jric (jJi ^ 0 , 0002 jJLa (j^LlS daJLua (j^- 5 .? '"'J ""^ t j_a 
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jjoaJI 6..I.S.UI.0 lj^JjJI 



(2>^-Jj iCjLcL_u 3JlC Jju ^ 1 j * a ^ ^s"''" ^-^Jm^ Ls-^-^a UJ^d ^ 3-iLc <USLIj 
^jl J-i V CjI j-Lt-u 3JjlI j- 1 i l^JI j ^_jj?e_tiaJJ ^-<Cl<-u-1, I t _y3^_»I(Ji (jl j£j_U 
4jr JI (J_j^_LaJl (^J-U (jj-La (^JJj Jj3j t^jl i .i jVI J_a i .itl «L_uL>. 4jr b 

^^-t-« 3^_j_t£" 4-u-dJ (j ' CjVVI SjjLuaJI g I ' Lcail ^^_l*2> j-aLu (jjJlII 

t j <i"( i >i a Jylj,J jjr^ %-J-uilJI £ J-A (jl t^Ttl Li^ i Lo JL>. ^1 a^j q < u j3L3 JL3 

4aLu^J1 JLui t>u . Jl ^IjJis cjVL^ 5000 ^hj^JLla jl£ U-Lo^ 

. 1977 aLa 5dL^. 16000 3 <>ju* a^jl 1973 aLl 

* j^-jSLjj-o^I 2^ 1 :,^tl JLja jj-* <U3 $.L>. 1 1970 ^Lc 3jL?di1 

O-SjJI s { $ A i ^ 1— <a_Jt_I I jj-a 1— ij-L.La j uu C <LLt-u ^_A^J_C 

L^j V £_<i_*_uJ 1 <L<_u L>. ^5 1 j3 V 4_Loi_>J 1 9. Lua jjui> (j 1 qIojuI 1 J_SIL»_)J 

. ^jl i hjVI J_a 

jj-a 3 J_a J_*_j ^ 1 Lca-IlJ, I r 1 usj Lea 11 ^LLjlj J^ (jL-uJ^l ,jl . IX^M 1 1 £yAj 

d * U. ^**r 1 1 £ LiJa j-tiaJ 1 (2>^ J 4 L»jui g. J_i jj-* 3jJl£ Jju L^j jjuuiJ V Jl^J i 0-3 1 

.^jJJI aL^IuVI aJ_cj (JiJ^' ' J ' "" LjJLcj 
<J1)jJlj>. t. > i i dJ 4jl3^IlU 4^>.Lii1 4_jJL»J1 - 1 lIoj JaJl ^jl ^ Lea-Si Jl^j 

^jA-i ^ tfu-1 ^ ^p^l i 2 i\ u-mU J_^ ^ g Q , ^jLi-u-jVl ^_<-u->. cIjIj-jjuJI ^^ulj 
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<ul»c i_kajj jlsj w-<\l 4 j a al23 ^1 ,,A~tl SjLjjj 1 . '1*11 



21 J 



_poaJI ftJSjituB ugJUII 



4 i f IjJ-J V Jj_jLLI! (ji VI g. I ■ '-> j Lta-! I Jj-k-jJ pi 1 iuVI ^1 j_oj 

. 4_t_L*_a JJJL>. ^^jl^. g 1 ' «=aj tJaJ I SjLjj JLt£. 1 * j * ^ ^ -jj tiaJI 

p 1 n^. 4_o* jJ^_i_mAJl CjIj-jjuJI ^* 1 CjjJL>. ijr 5 jj LgaJ I 1 JUL ga sc u 1 J 
j-jjj J-js L«j£ 1 Sj^5c_Lr»J I j i_i_]^Mj (jjVI i_i_jLLaj ' . 'j La 1 caj JLl3 . (jL^uVI 
JLSj .(55 («-^J £^>-j— o) ip 1 11 ->JI CjLi^oj^JI (_>^a-»J jlj-^l (jr^ > * ' '"J 1 '* " 

Q-$J * '"" 1 t-^ -1 ^~ t-£5 J ■ i^c_t1 c_£uLLaj ^» ' 4jr 3 * i\j La (_>^aju 

.4_jJL*J1 c. l_Ua^_UaJ I (j-* JuJLJaJI jj^lILjj (_3^>JL) 
- 1 Jaj 1 aa II Sj_Ju <j1_> 4^^L«JI £jj (j1_L»jJ 4JLi3J) 4 Ij 1 iij LilLut J^-JJ 
OJUt (j^/ dJJjj njLvajVI p 1 us. f_y£ r I ' <3J t^aJ I ijjui LgjJLso JL3 t _ ;r jJ I jliiVlj 
Lg-La 1J-0I Sjlc (J^. JOjjjlj 'J^V (j-o ' jja jIjVI 

tjl 1 11 i^l dJjlj_j (_gjJI ,J_«jl!I 1 L^J (_p3jj>jJI (j-ojj iL^Jj-JuJ - 1 Jaj 1 eaJI 

j-j^jjj ijr I| ^Lljt_i Jjjjlj ^LloII i3^lj-^JI '.<J-i-« g ^ ' <aj LgaJ I 0J-$J 4_Uaj-*j g-Lul 

j-jI (_jJI I J J a (jjJLaL«JI (_pajjl_u 3JL>. 500 (j_a La ^laa. j<u Jl^J 

Jj . - La 5^ (jlJLaL«JI sLaj^j ( _ ;r 3 jjJj V g I 1 a j 1 a II oJUt ^1 JL>-J Ji^J , -- 1 ,Uj , >■ tl 
(j-a Ij-i^ L^j^ liJJ !ij ' p 3 * " (jJjJJ^ J-i^. (J-«-«JI 3>Lo^ (^yi I 1 eaj I JJp ^ 

. jL^xVlj C-tjLlILl ♦ ill II jjjjt-o ^ya J-J^-j Li^ ij-j^jUll SjJLoIl 
CjLjVjJI ( _ ;r 3 4jl<2jj_U g I 1 '— j liali (_pajjil!l (j,!^- 4jjjj1I jLiVI CjjJLS Jl^J 

jnt l i." 1 J J 1 J nijjljjjl jni l ^J^J (jrll CJ^I (jj^I'j i3jL»jil 

^Lc jVjj u^J- 3 4000 (^.sLSLj Lu i^Lu^I 3*Lfl£ ^jlc j iJjsjlII ^ c_4jJ>lII 

. 1971 

ji^jll (jSLIj iSuaL^ 4lju LjjLua^l L^^lSj jLiVI a j — - 

.oVUJI 1. 1 If I ^ ^LtiVI S s Li^ ajlc ^ <■ m 1 iuj L^jl 

Jl>.jj ijjjijI jJil JLlo^Ij (_paju (.^^ Lcajj^ ( _ ;r 3 SJjLxjj 4jj/IjJ Ojjj>.| Ji^j 
iCjLoj1«_o (j-o 4jj (i uj Lt ptjntj°<J S3 ^Jla lj_u^ jjJj »Luaj i^ll (jl 

* IjJLJLl ^_S3 (^r^^ L_aJj-aj J-ij^J fiLbj_4-l jjjjjI jJLl ^JL>.I JLus^ij ^jl JL>.J JL^J 

jjl^i (jr-H J ' 5^ q"i i n a ^Lua^xia ijr ll j^^pajjLuj i4jLJj-i_oJI ^j-LaJI Jl>.| ^ya 



pI.ioojqJI 













% 




% 








5.6 


28 


4 


20 


500 




15 


87 


4.3 


25 


580 





ga i<Lcjj-U CjUI 3 T p* cJ-^J 1 JljJljIuJ! jj^jJLj L^-La 

.(^a.ljjJI ( _ ;r 3 ^aggjl ^Lljt (j-a (Jl23j ^-^1 

J n < nj 90 J^e-i SjLalltl CjLjVjJI ( _ ;r 3 L^J tt-mll c I i '— j Lgall w . ^aVI Jl»J| 

■ La (Jjjj-uJ 80 t^yle. iljtlljjt Jia n5jj>.Vl JjjJ! ^ JijJ! 

i nil <Lj_uL>. (j! Jl^£ ijr II ^jL-uJ^M j^pajjfcj (j-^J 'J JJ^ J^>* (jj-IJ 1 i_lL>J1 4_j^_aLa 
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1 i c j»LjVI ijjla ojjl>J! »l o U 11 I jj 

^J-L) Cj^Jj w , ■ •^^ '* ^ 11 Cj^taJl 4 t « 

• t— j — 1 1 3^><J1 ^L«-i (jH-J' *l J ' "j^ '* "JL> J*^ ^ cjL>.j1I 

.Lb 

(j^o (_jjJLal ( _ 3 j>.jL>J1 »l i^iill (jjs Ij^lj o' 
U 1 r i_3jjLLj (ji c^l U". . ..V 3 j i ,i p ui 11 Lu^j^jcji 
j^LII <l! j j j" iii (>^- u, 1 t'q i Ij^a (_P=j^/l 

^Li^^x^ i_£]l_L& ^jl ' 1^^ ^ J i Lal_4-l cU^Luo ^jj>.^1 

ojla ( _ ;r a liJlijl i_<£jSJI j < i -»* SjujlJu <uSLLj/V 

i>J_a J-J>-J JlJsj i(_p3j^/l 1 4_c j_«_>J, I 

£j_c \l ,^11 -I . v. j . 1 1 If 3 j<| , „^U1 r I , . >• 1 1 

. n o (" i l l 

jj-a CjLIa ^yC g| J*\ I I n^UI g 1 L<3fl ' tf3 11 I Ui Sj 

JjJ j mi* i* j\ ril'ill j jj.1 '"'I laje " 

Ji£ ^-Jl ^LJI ,U;,>,tl ol£^i ^jjijj" 
3_oJl2j1I Jj jJI ^ajji^^i ^jL^I-t^o f.iij gSLlI 

4_ljLij_^SLII d *C i i"i 1 1 oJLA j 1 i eajjj i4_LaLJI JjjJIj 
' 3 ^ j 1 1 ■ " » I la-3e 4m^5-^11 CjLLa^t_o ' "*lj ui£ 

JjjJI (j_o j-ji^ (jVI j i"i" i" L»£ iCjV^>J,Ij 

4_a JLa-~i i ii U d_g ) » i all 4j>-jJJ) L-ojjjij^-lU CjK j i"i 
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_poaJI bJLSuuuuo 09HJI 

.2ui3L^II .-.VI , v.VI 

2 j , ,. j ta * i "jj g-SUl CjLvjAL LJ^>. t^Llol lJ £ dllj J£ <_cj-i n"n<) 

cjVL>J,I j cjLj-jII ojla lSj- 1 o' ^j^" 1 1 Lai jJj 1 d j '"j^ '* U cjVL>JLLij 

' " ■ '^M J!Lo Lb , Uj-wt t f] ^Lajj '(jLCa Cr^ LiJ<P" tii-il uai L&LyljJ 

J CjIj_jJJL! 1. 1 lr I (jV 'j-k- 1 o^Jj i<jLuiJil 4^ti^5 ( _ ;r 3 ti j , „jU> '<j 1 1 

OJLA (JiLa (jLi 'I Sic I 1 ill I j' a icLujla cLuLjj^^ CjLtiajj (jyjJa ■ -ll i a£ VI 

JSLiiij jJJjj i^cJLl (_Ltc ijr s La ^jj ' ^ i (_L%- (j I (j-* J-iV cjVL>JL!j cjL>.^_LI 
.^LlLJJI 

i_ajilSLI! (JS! i"itl I jl^j ei j . ..jU ;i j< II cjL>-jH a jjt jl mi" tl (j-a jj-ij jja (__A" 
dVjV! (_J_La I j Ic liaJI cjLqjUU (j-a j-j-*^ £-* j ? , -^9 'Mi^ jl&LuiXI 

.£j-U=>U I jut ^ Jj^sLs 

L^J (jl I , ^j,^-^ j iSJlxILU CjLjVoJI (^ li^tpt-JI tfJUfc U^*.' (^jjcjj 
(j_a <_sVJj i3_c|jV! O I ta-3e a (j_a Ij-jji^ > i ^! Ijjlcj Lajj 2 taae a i_iJl 
Jilaj La^ icJijj^SLii! CjK j i"i ^Ij-jI (j-a L^aJ^/l CjIj_Ju£.j i3_j^2jJ| CjLta^ejs 

jlA^ <JLuiVl .-aV^ ^L^^J! JiL ^pJI (^JUJ! , U;,M I cjISLuS, L^j 

(j-aj i(^jJ>.V! Cj^ipt-JI (j-*J iCjLt_al_>J! (j_a »1 qlr Cj^ipt-J! j>JLA 

^L^L^,V| 
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w 1 C Cjlj^j-SLua t—oJl 4jLo 3^e-i L#3^9 t_ojJJ)j£Lua CjL>.^_o 4_o*^3 (JL^J.1 

. Cjlx.L_u £-JJ> SjJl * IjL^tjJI ( <-l!jt (j-« ^j5-IJ OJ**' i ' nil 

' " ' * " "j I S-^'j^' <ju<JI (JjIjjj/ SjIjjs. <t^>-J-i <jl ' k* 1 Jl^J 

Jl „Ldl 

I jjiLla iSijLxjs ujLxj f. Ij^j-Lj (^^Ljj-oV! jlj-<IaJI ^^L<-u >lj^i- j»Ljs jlsj 

4 » Mil (j_a 2j q (jj-I! * ) J^— t -^^ jL?"^ J" (jr*-*^-* L^dJ" 3 ^ 

jJa (jlj 5 all i>j-A (j-o /40 j^c-i (jl lA-^J ° d-^ o - ^ - ' "* a j'-^'j-" 
(j[bj_ LM j L^_La /35 >. m <^>t Li^ jl i uLuJI <?Lj^L>J j-j-sjCj <■ u <^>l 

Jjjj t^-^cJ 4j! t_!jLjtlI! (jjs *lj_jjJI ^^alsej i ■■! JL3j « Luij£^il!» j»jJI 

. jjjJL! j" g j" i i nil cjIj^SLus *j uic 

Cil i^iI ui II j»Lol (jj I q * j (j-o <- i If ? (jl 3jL*jAI CjLjVjJI ( _ ;r 3 i ta 3»j 1 JlSj 
jlj ijLt-£uV1 ^3 ' ^* ' ga * jj ' a » 4jj^is ^jjijUSLJ V I t. 1 1 oLscl] 4jjLoljJ1 

^j'-^l I (jr^l ^ 1 1 ii m (j-UajjLu p ^ * rt (J-ol^_>JI CjL\ j i nil 

jl ( _ ;t jjj3jjjJI jLr>oVI (_^JI 3JjL«-U t_!jL*jJI i." i jjI JLSj 

'I J jj i^j J i^aJLj 3_il_u3^l (jJI i_gJ5-J jljljJI oLvjI (jlajjtlll 

1 1 J-tJj-i '.Jia JjjJI i_y^JLi iSj^l jJI jl JLai (^JjJ lX£j ' w j i a « tl 

CjL>-jJ.I i> j^J (jlsjjilll ja^^jJi i ii" ,jJi, (_gj ir^i^ I JjJLs. JU_jjjJIj i I jjSj 

.CjIjjj^-us ( _ 3 I1jLo JJ>J « 

(j-tjl i n*s J «L»_aL>. ^5 Ojjj>.| (jy^-II cij-^^^ * JjL^tjJI (_^JaJLJ (j_a (j-^-JJ 

I j Jaj «" JlJ^. Ij-jj^ a a 5e * J t—ijL^tlll jlj^i JaLiu (jl SjL»Hil CjLjVjJLj 
(jja (j^-jJ lLLI jl^ i d ^J* '*-*' CjL>-j-II aJJt Oul^ (_^>- <— ''iJjlJ^T!-^' oL>- 
L^JaLiuj L^Jj jja (jjs Ij-jj^ ' 5 Sj ?i i^uJI ^ jJI L^ii. jl SJiiLiil t_ijL*llJI qij 

jl ajlJI J iU^sLiJI JJijUll 'LlILc CjL>.j1I ii_fljj^SLJkl CjL>-j1 I J i '-.j »" J_^, 
(■ i j i ii I till jj h_jjL*jJI i>J-A ^jLjj ^ ■! " ^ r £ *-^i>W ("^-''Jl (j^-^- 1 

4j*_uj ' ajaiej Ji^j . 4-mAj jl jl21Li t_jjLajJI a JJt CjLoISLII jjtj j» JLC 
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_poaJI ftJSjtuB ugJUII 



4jjj/Ll1II djLjj'i mult (^SLjj-aVl (jjjjill Jl^jiII ^La dlljJj Mijtl Lj^LiJI 

^_Lj_j i^jjJLl ^"i <i u Luill (^j^. LLa-S^ Cjljjij^Lua L_£iJl 4jr JI 5_j^_aLa ' a > 

iJj-La A^^' £L«-i}U fuljJI jJ uajj jjjIj (j^l ^,13. l-3>*J 

jj(j-a J_L«-3 . sUjLa-a - I _'j gSUI (J-S-cj (jy-iJI (^LkJ! JsaJLUaJI C)K j i"iIj 

(t_>"^J ' C i'**'^Q 3j-tlu^_iaJ 1 ^* * cjjjl>. > Ta ^ \l 1 ^\jS^\ ejjt jl>.1 dtr»o Sjl j i nil 
^ ,,.jU;;ll JL»JU Ji-I jG t_u . diljj iSjLuJt £ljj-a ^ ^l>»^^l j 

JLs-l <— <l2j La JLi^. till j£ i*I^JI ( _ ;r 3 3j>^>.jJJ £^Lj j-U CjLj-j^ £-a ^IjjV! iJJL^J 
j 1 i"i II (^-3 4^j_>JI (j-o j » i"h < 11 ^Ijj^/I Cjjso (_^LisjIu^/l 

^ a J 1 a J (jl 1 11 tVI j » uU JLS (jLtjs.VI q (_y£j • jjL>JU ' fl-iajJI 

ijr ILll ^jlj-lill (_)iajLjJ ^jJl c_<_j£j3 i _ ;r 3 Cj Jl>. Ju3 j-jjuJI qja LLhTu ^jt 3Jlj*IlL1 

, C-J L_£lJ 1 ^ Ui£ 4-Ui-»3N 43 ^ ^yJ L-ij-^ L»-« j^jJ I C<-<JajJU 

U r L^jdl 

Ij-^J j 1 ntl j_uLlII ^1 1 Jljju ^Jj 

^jill .-<! taje a (j_a t_!j_aJLi (jj '"'J*J (j^ 1 -^' JLaJa^/l ^ya CjLH 4-lsc ■ all 3JL*JI 

(jjj^jjGj i_£ujjj£LlLI ^Ij-jIj '(jJL«-I' , U» , '^tl cjI j 4_uLjj^SLII oK j i"itlj 

L_£L»_tiaJI jl 1 1 2 1 1 ijj^G- \ d 1 1 11 m Luij£^ai!Lij ' w 1-LgajtJI jl_$_>J1 (^palj-aLi 4_jLt-£5^U 
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^^^^^^^^^ ^^A^ft \ ^^rtA^^fc^ 

(j-aLiJI J5^>- L)LAJI I j-* ojiejl (jll! 

( _ ;r a cjljjiLaJ! «L2JJ fJ- > ^ > c^'j idiLtliLSl! ^j^*; 

LoJ_l£. Ao_uJl ^-Jjilu tjl i hjVI ^LiILaI -il-ijl 

^-L»_ lj 3j_)JL>. CjLjuj-iIIij jl JLuaL) L^-La J-^^ pli-Alj 
(( <L-L-J J_J I (J-i 1 1 )> p i_u 1 O_>o I * <a 1 ^ • ^ ^ 

. (Environmental Laws) 

CJ LjLjj-tluTJ 1 (Jj^M p UA-Sil (J ^ ' ^**' * .(^U_U_UJ ^ <y ■■ 3 
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_poaJI oJSuuuuo 1I19JUII 

(j1_ilj_2J!j i=Lj_i!j_i_>J!j 4_ljLl-cJ! 42a£L>J,Lj 4-^L>J! £)-u!jjiJI 

1 La] 4 L$_La a \~~"< 1 1 JjjIjJaj CjLal_>Jt1 <Jj1 Jt3 JjjIjJa pjk, ***' 1 4_t-aL>J1 
i3-aL«JI 4je-LaJu *Li^L>J! CjLljj uuJl (jy^- J 1" uu^ (j-ul jjiJI 0 J-A jj-a ^^lill 

. Lg-ilc 2 tVa l - » ^ It 

jjloIc Lj <■ 1 j 1 n"_i Lo j!j_i^sl j»jLS3j nij^til! £y» \-&Ac 

^Jt jj ' a II 1 J_A J1)JJlj>. iJ3 _3 <■ i 1 i n**(U tjl^ ^1 (jr^* i^^J-^l 0 J-A j-t-al_t£. £yz 

L^jj Jlj-£3 t ^jy^-JI CjLq-l LC JI dJJ!i 4_liLat * ^ (1)-° J- 4 - 0 ^-^ (1)-° J-i^ 

^r^ 3 Cr^'j ' 1928 f 1 -^ ^J^- 11 J-^ 1 Cr^ ^bj-" 

^^LaJI 1 11 j jJI (jjl lP- 3 'pi ' m'i^U SjlsLlI! j^-JaJI 

j»Lc jXlo (_g jJlj (jJii! ( _ ;r 3 I j * " (j^aisegJI (jjjljiaj iLaLa-SJI £-<i^e-i 4j^jL>J! 

. 1898 

SjLiitj sLi^Li. (_fjj>.i jjl-i! sLujjlI! j-i-a-a ^^JJJ 1"^ (jr^ ^Jj^-^ lill jl^ 

Sj^sLjJ! jlcIj2JI (^lc ^jJI 1962 3 ; 1 ,it 93 (<s\j Q^jLUI o^LjjuIJ! ajjt 

CjIjjt jtlj i4jc!jjJ! ( _ ;r U3ljVl i_3jL^aj l)t!-^' J^- 1 '(j^ ' 

a , ,„;I L L^Lc jut Ji^J 

1 n^Vl dim i^^jjjJI (^^j- 1 n^VI <U-mJ I jj** CjJJL>- i<UcU (.all pi aijt all 
iCj! J_QjjjSLII 4 1 1 11 ij i ( _ ;r JL^>.jj Jiji^JI ja^jjlj i4iIL«J! jljl! 4 j i n . q -■" i II 
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(_gj!j_>J! cjj I'll 4jjio 35 u I c 4-LjI inll cjLlLJJ.1 3jIjj>. ^jj-jj "^i)-' 

.^uSUI (joLWJ 

i 3^-LaJ I oLuj) i_£jL>JU <>Llo >LiIJ I 2 1 La a Lxj^rsJ (jjjLaJI I JL& f'J^- 

JjjJI i J j jJI (j_a d *i j j II 5_jL«_>J dJjLx^s CjL«jj_JiJ i-dLufcj 

Cj LoJLaJt I (j_o 4-LlJI S-jLjjs- ( _ ;r 3 L^jLujjjIij Cjj^jj cH^' i4_LaLi. 
w I c a JLj J ui II 4 "jj La se J I j tJajt-i ' a i ajj (.yJ-llj 3jJL«ILa cLlcLL-^JI 

.«l!Lj_lJ1 j-Lal_t£. ^ujj>. 4jr i^,j i5_al_»JI d as < all 
<j-u i_2^L>JI (j-ajtj Cjj JL>. ^1 jJLllj CjLlj^ ijuJI £ JL& ^J^*.' JlSj 

. L^>.Lljl (_yLc Inf j ^ jj^** lA- 1 ' J-2JI ajjt (_y3 iJjj cjL^j_«iJI tfjuk o '^'.' 

Cj-so ^^ySLjj-aVl jjjjj^so^SLJ I (jjJUji (_£J-Jt (j^-iLaJl CiLjlj^ m**<H QjJb filliLo! 
(National Environmental Policy Act) «2_jSLjj_a^/l 3-IlJI 4x^Luj/ Q^jLao (<u-ul 
SjlssjJLI CjLjVsJI ^ SLJIjJloI! Cj\ Lai ■ all QjjLSJI I jufc ^t"- j JL3 j i 1969 ^Lc 
^_La J-iS ^ I 1 1 a m a 3_aLal (jr^ S-^J-" "-^ C*"^' J^^' 4-u/lj.i Jjs. 

(_yiJI Cjlcjij-iiilLl (J-«-«JI i_3l2jI cLLaim ^L>J,I j*_La Li£ i<CLoLaLl ~^ J J "' ^ 
.(JK m^M (jja JSLi (_gLl 4j-lJI CjjJj I glla ui iV L$jJjlj_a (jja JJ-y 

1 1972 ^Lc 4Ljijtj (<u (_gjJI j 1 1970 ^Lc j al uaJI ^LiLJI Q^jLSJI ^ a Lj 

J La 3» j<UJ h>Ll1I J 'I is* n Cj J_Lj J_Ll L^.Ljjl 1_iJ>.IjJI CjUlj^VI (_yLc 

itfLJil Cj^Jj ^1 i^jJj cH^' 4-tcLijLaJI '"'I alaJ I Lcjj £y\ » j i uj 

. 3x.LiLaJI ^1 (jja JSLI 3 i^iL>. j_uL«-a JJLs. Lc^ 

1 1922 j»Lc tfLjJ.1 jjl_La_a 3jLu>J Q^jLa Jj! IjlIIjj ^ jju^> 

.Cjlj-a 3JlC dJJj Jjlj jo-lUlll IjUk 4^,1 j ir-i CjJl^lcI 
j 'I i a a ^Ir 2 tVal -» ^ II SJjLa^s jj^' lS/*" " ^ Jj^ 1 -" 0-° jj*^ J lr ^l 
i L^_) 4_a^L2JI di\ c\ * LaJI jtuil I ^ i_ul jja w ta «" (jlj Lg-La J£ C.i-'Cuklj iaLJLI 
(<ui i 1937 ^Lc ^3-iJI I j-4> (j-a LjjjL^ jJ-Lal (jJLl^j mil jUoVI (j! JLsti^ 
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i ' 'tstjj * I960 ^L-c l£j— > *' ^j-* * 1957 ^L-^ ^j— * d **' c ■ j ' a ^— )tjL ^' 

_}jL>.j t 4_Ljl i ii T1 4-Cl * ' a ]\ di\ a 1 se rt 5_}l_o ^ * it u ^t_Ll «U-aL>. j-ul_»_a 
^ <LuLU (JJjUJJ ^ djl aljJU <>jL* «UJi J^S L^cLul t_^ljJI Cilfl^l 

. l^'-^JU-a (Jjja S-uUI (_gjL>J,l {j£ . t-Va *"ol_a 

^LujJ^ 1969 ^Lc di!j£j 1 1967 ^Lc Ojj_^>l ISLiaJj (jl 

4j jlc.^/!j (jLJ^/l g-jl i a a (j-a CjLiLJJJ Cj\ i Lai jji .} Jl>u 4-i^jL>. 

. I jj'a IjLiiHil '"'I c 1 1 1 all j^l (jl jl j~f Li i cUajjLaJ, I 

^ ' I • " 1 1 ^wiu-i CjLiiie-o i_Sj_i^5 p la '_' L*jj_Jij 1971 ^Lc dijJLLal Jj3 IjJi 
4^>JL*_o Jj-jlj-Ia _}Jlj»_j^ ijJ^p-J! (J_«L*_«J '(jsj.^^ ' a rt '(J^° 

SJl^UI oLjV^JI cUjJj^s! dl! j£ iiLujJ^V' "Ldl eH 3 U^^l (J^ CjLaLkJt! 

j^i-l Ljj-iLaj i4j^a_J! 4jL«j>. (jj-iLa ^<uj/Lj 1972 ^Lc L^jLSla LjjjLa 

p-j-uLl 

dUjJ C^-ia-La 3.J lijj^ejJ! 4fLuJI 4jLj^=j I i aJ? SjLajJJ jo-a^/l daTutl JLSj 
ctjj l**t i JsJLaLLi Lo (J^ 4_*_u1j_} p C'Kjtj 4(j-\-jJj jJt L#j1j^>. (j_o «lc^_<3j?e_« 

Jal_2_i 3jLc 4jj^sjJ! 4ojjJ! 4jL«jaj 4-i^L>J! (juljill <_ i lr I a uj 

3_i^^c_lJI cjIjLlIJI : LgJLa L^-lb cjLiL>J.I <_^j_i^> _LLc L^jLclj-a i_<->." 4xLt 

Lg-Lal J^i-J ' L^j-° (^^alselJI jlj-il CjLaijJ,! =Lui^ jl i"r VI JL>. Jj q \ (ji^. 

ijj jJ! (j-o j-j-j-^ 'j-^-j-^ LoLfl-j-ikl « I ii ^Jj 4 K i~i a '"'j^ dll 

*!j-$JI cj j-Lj-j (_j^>L>. Q^-iLa jj j_i^> dJJ j 4JiLoi (j-oj • «l K i"iU « jla (j-o 
^Jsi pi! 1959 ^Lc (>ujji dili jjj 4Ljj(3 (<uj l 1955 ^Lc Sjj*jII oLjVjJI 
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3-»oLcJ! oljLiJLi (_^oL>. I960 ^Lc Q^jLa L4J jju^s U£ 1 1962 ^Lc 

jLc. 2_ui£ <U3 CiJJls. 1 1971 ^Lc L^jLia LjjjLa Kj-r It iTijJj-af tiiljl^ 

V ti^iej tCiljl j 1 nil ^jLc (jjs «! _a^J! ( _ ;r 3 j c 1 1 ajj 4 _ ? nJ 1 Q^jj£LI! j j 1 .^l Jjl 
Ljj_iLS jljj 1 11 tl cjjj_i^si L<i£ i^jLtJ! cjljLc. £_a-«j*-a (j^o */4 , 5 w I -~ 
4^jH>J, ! cjLj^j_j£jijjLL^J!j q^jj£LI! jj 1 n^l Jji ,j-o J£ ^ ^!-«^ ^IjLxjj 
dJj-^jjJ! o 1" it I O 1 ^ 3 * ^ 1 1* idiljl j i ntl ^jL«JI cjljLc. ^.a eH-" 

Li^sLi* L«-jj i"i"i CjjJLi^sLa 1 JjJsjJ! ( _ ;r 3 Ltji^>.^j a i ntl OjjjSLJI <U-m u 

JlcI ir-i" (^II! ojjjSLI! jji,i<? ^jlijjLc a^C^^jA^-.t , < I f \j , 1972 ^.Lc: dilju 

L«_i^ ^ j 1 ea 1 3. jl ta al J^tjj i-SjjSjJ! Ijut (JL^l "H-^ (jr^ 

< 1956 4 ;,„l 359 (jjjL-2-lLi Jj^-U '1945 5-JLuJ 453 jj>>L2JI Jla 
v2jIjl^.jJI j^>J <2jL*.jJ ^ .^.at 4.J-3 jj^. (_gj.II 1967 tLLuJ 

d ■ ^— I ' - — . T 1 

I j lr 4JjJ «.LijLi 1969 3 LuJ 846 j -i-^ 11 J'J^ 

1 97 1 fl-X. <Lse-LaJI j-JJJ (j-a jlj-^ J_3'^ JUS £ * JL Pj iCJ^llU! (j-a «!^J! SjLajJ 

jlj_5JI (j-a-Uaj JL^j .^L«J! J-><JI dJJjl^j iJjsjlII <U 

Ju i I (j-iijj iQ^Jj^LI! Ju i I •J-'- a ^'j^- '• L^-La icLdJjita 3jLa ^ » i uJ 

I^p-a 4_lSI_l^_lSL1I j!j_t! a « J : L^_Laj i,ji^>.^j_j_iJ! J j i nL^lj iC^j^-lSLI! 

4j_jJilj i^j j i j I i nllj i^jjjjJIj i j-dje-c-tl '.(JfLa 4iILc jlj^ d-Li^ (jr^ 

. LAj-t^J JjlLaJI I 'I aj tl."' i Q ( n*^1j t^yuj" I n I I 

^_jlu fiLujJtJI j'^" 4jj^-aj>. gj^ij itl uj jL^>* i-ilJ j Jjlj ^ mi it JL^J 

Jl_*-£5j-J 4_j_a^a-SJ1 4 S. i i"ill Jj^-aHj Lj-It^* jL^->J1 IjLA ja, j2j j '^^jj^^ jj-aijt-a 
SjljjJ 4 J '<jtl 3je-LaJlj 'LLuJ! «Lk-i^3 j^J -0 Lfi^^l C^" Cjlj^la 
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3_ijJLl! 4_j1_«j>. (J^-uuJ JjjJI (j-o j-JJ^ CjLljj uull aJJt CjjILo! JlSj 
^Lc (_^L>. Q^-lLfl jJlls ^liLa t_dj-4-iJ_J1 ^^j-is . fj\ <j ♦**( ( nVI jj-* 

iXljVl L^JI ^li.Li^^ 1 ,1 U utaJI cjIjuJLI 1970 

j^aj Lj^jLa 1968 aLc I J il iTijJj-is! U£ iLg-aljiel^! JjljJaj ^r^'jj-" 
^_<jj>.j Cj!jU_lLLi (J^JL>J1 (3^" ^ tiaibl (jy^Il SJlU JJlssj 

.Cj1ji_j_lU jLn c_tict Lol_4-l ^J_j_t-£5 1_>JL 1 ^lisj (jy^* t^Jj i<iL>J.1 

^1 jtii-" ( ill 5x.Lu^3 ^j-^j ^-jj iVi j I J 1 o Li 1 972 ^Lc LuLU o-aLja jjaj 

CjLjVjJ! fjj^ JjLx-a OJ- 1 ^ J^-^ i4jLi^jja J I d . J . J (_gj mi-»JI J-fJ-U 
2-jj ui -»JI CjI J j j U a « J j ^-f^' ■ '*-"' "•' fj-^ri 1972 j»Lc SjUajII 

.jj>.VI I j ■ ^1 air" 1 nl <Lloj£ JJL*jj i|_Jjji.VI 
LuLUj SjLajJil CjLjVjJI (jjs J^^^yi (_£jj>.| CjL*jj_<Iij dJLut CjjJlj^j dJJjl^ 

j«_Ii_Ljj njjJkl ( _ ;r s 2 ^ I »2j| j d . I . 1 1 cjLoL>J,I (JP'j-^ p *** '973 ^Lc 

1 L^Ijj>.Li i(_p3jVl (j-IaLi ( _ ;r 3 (^SjJLi ?l jj-u (_^iiitlll ,_jjljJa Liiajl 

1 s^LcL, 

(J_S_lJ 1 (JJi Li_u i (j l£LuJ Li cL<u>. -ij-* S^j-*^ o L^-i^ jl>. j3 ^IlI 1 Jj jJ ! j^y^ 

Lua ijJlc 3j_Li_u_uJi (j^jlS)) ^_i_ul o_>»j 1 972 L-^L^- Lj^-iL^ cjj jl^I 
. 4_ujjjVl JjjlII (>Smu I Liili J*^j i (Noise Control Act) 

iCjLcL<jJL>.Vl ^Ij-^VI ijr ^ '""j L^aJI d)lj-j£La ^Jl 0 ♦**( t ill p la UJ ijr ^ 
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. ^ o ^ *j i miU 45-ull Cj^Ju 

3 ir^LjJIj i tj i n jj i .ij Lj-il_U (j-o 0^ 1 869 ^Lc <Jiij 2 c ( __ r lJI 3_ljI_uJI 

j_Loj t4^_> " mi U L«_AJjJU>. £-23 ___rjJI Ciljj-r jll tfLus (__ T i^- 4Ja^L>J,Li 

• 

^Lc SjUa-llI CjLjVjJIj I J_l£ ,j-o J£ SJjLxjs S_iSLfljl CjJLa£. 

(j I r 5tVal^t U (j^iliej 1972 ^Lc 3jUJL>. 3_lsLisjI U^lu CLsjJLc i 1909 

( _ 7 SLjj_o^' jJSLI! JjLuVI » j<u-uLi i—Sjjuj 1 w 1 k»tl cjIj j-t ill ^ Sla * a ^fLoJI 
U.S. Canadian Agreement on) i« 1972 w -1 k. « II CjIjjt ill ^Llo <Li£.^j (jLAj 
jjjsVl <j-a SuaLjjVI * jut dj jjo. jja j (Great Lakes Water Quality, 1972 

(^yllJI _}1 jJLl it tjl j Mill (j-* ^^j^ ^L>* '.(JlLs L^jLclj-a c_ tJ>o (__Al1 

*LSJI ^ j^c .4_i5LU a_pj| ^USISLII SLo. <yi jjp 1S .UI j£jt3 

j I i3_jj_m jl jJU (j a « J liJLt j^j itfLxU tfJUk ^_<ps-<lJI ji Cj Jjj-II 
<JJU_j <Uj i"iU 0LlU jl idiLL-uj-aJI CjL^j_a jl i4_oLjJI ji i4^cjIjJI 
jJLlI ^1 uull 3JL>. ^1 CjIjj-t jll iJJt (Jj^iJ V ^>Lal (j-a L^-ll uiJ La J 

^iiLo Jj-JI j 3 *' a • ^j-kJI ^«JL«JI j^yfl SJjLxjj CjLlsLoJI LljjJ JL>- 

VI (JjjJI oJUk J-^' ^^-i^ Jdjj-^' C *-^'L>- 4jSLjjl Jj^-J (jja j«x.jJI 
4oLu JoLi>Jlj ij-4^11 "Lp 1 £-ixJ 4j^jL>. 4j^Lijl dJLufc JL>. V 4j| 

3j.j .Utl 

(j-a Cj-SIUjI (jylll (Jj[_>JjJl C^jj-l 3jj^tjJI 'LLljJI il^Jj 'b-aLiJI sL^LfljVI 

oJjlc 1 1 954 j»Lc jLac (_£ jJI oujJLi jUtxIl tfLjLo cj^Jj jJJ. ^jjJI jjuJII 

. 1972 ^Lc O^ijJiJilJI i>jUk (jl£j i4_^LijVI tfjuk vZjIj^S ^j^*; dili JUj 
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60 ^Ir Jjjj V Jjijlajj iSJjaLJ! jj 1 .1 «Lul 1 aj-i^aJ I I jut (jjSLj o' "• ^ J * " 
j^t_J1 ^Lc ijr 3 ^ ^i" Ct^^ t — t ^J"^ i ^J-^ ( T t " 3e d i ^ri _a 3 ~*» (J-^ 

31UU JjjJ! tiJjLiij ^1 j 3j>^l1! 5uLuJ ^LuiJ^! SL^LiiV! 

4-JjjJ! CljLaLijVI u>i*; I ikjj dJLufcj .(jjaJII j-Iaj!) (jJ>«-II Ct^" 

Li- 4jSLail 1972 ^Lc (jjjj ^ C^oj-il JL3J 
\-$Ac jJsj (Dumping Wastes) pu^Li Cj^c 3 alqjJLI I ^j'^.' CjI ajjJU *L2JI 

C_)J_>J1 t 4_LJ 1— 1_<5— -1-Ss-J 1 C_)J-_>J1 <b-2r \ I .it j_ Lua 4_a Jl-^-**I i .1 tl 4-U Llo-^J 1 

U&Jt 1 *>i_p-« 4_j_<j_i_u -il^-Ll L<j^_Lo j^-ililJI p ■ oaJI (J_<uHij l-4-Lu 4 4_o* jJ^_uJ 1 

LoLj <j ^ jl_5t_J1 Jj^l Jj-^' f L5JJ 4_j^LijVl cTjj^v JL^j 

fiU-^L>Jlj i 1 982 ^Lc SjL^Iiil ^-aVl (j-* ^**',' ^ Cr^' ^L^L^J^I j-jUjuj 

1 1 — 'i ■ 

3jlc J Mil 1 972 ^Lc 3 jl^ILLI ^s-a^U j^jLj 4o_ulI ^_oLjj-i ^-^j dll Ix^ 
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d 'j j i tl Jjbl ui a Sjj miU j<uJt2jj , I j , I taj (_^<JI (JjJ-II (_5-II lillj-i 4-i^LiJI 
i J-><-!l Sjlj^s- *L>-jJ) ^Lajjlj iCjLiLiJI SJIjlj ijLa_JI Cj^Ij '.(J-La ^ a b *- 1 1 
4jLa^>. <JLt3 jJJ-J ^LlSJI j-A liil j (j-a i—SJL^JIj . ijjjj^' <_cSj Jy>.jj 
dJJjj ijjjjl i ^ I " ^- ^ (JI_>J,I \jJt (jjLujJI (j-a 445-lJI 
. l^juiJj ^ ii]lj_LiVI j 3jJjjJI tljLSLijVI jJzc ^ 4_a_&l i ilLi 
iJLjJ,! I j-A JLl3 JL^stJ 4£jl uJll (jlc 5jjjJ>JI (J JjJI I.". "~>js>. JlSj 

SjyLijj (_y£j 1 1 974 ^Lc 3jl>- ( _ ;r a cjjLa^. (jjJI cjLcL«i>.VI j j • a x j o-aLiia 

1> 2j_ijV| JJ=-J-II 3Ji3UJ,Li 3-^LiJI JjLl^JI S-i-uljjd 1975 j»Lc 

. (j JLc ^_lL>.j ij-aj>.^/l j^t_JI tJaj ■■j"! I 

5_il_a^t_i ( __^L>. j-a_ij_a 4 1 989 j—^o-Libi ijr 3 4 lj^>* J-a Sj-aLoJI ijr 3 Juic iXSj 
j_a-iJ_U I JUt (jja JJ-ij J-jaj 4=Lj_ijj(JI (JjjJI (^yi 'LLuJI >ljjj "j 1 eaa. ^ILlJI 
- I j 1 ea >■ 1 1 CjLa.1 1 u-ll 3j)Ljjj ' J 56 ' "*~^ 4^3i£U 4laL^ 4-i5=_ulj_Luul J)l JL£.I 
' ' a ^ 4^>Jl_»_a 4_a_lia_ltj 44>l_iXI ^ .U3 *" Cj Lc J)j-4l*i_a J_Lt2_uj 4 i ^ r ]j-*JI jj-^^-ll 
4_uj_lII 4JI1 Laj U a II j^j-a ^Lxfujl £_a 4 L_ ti_jj LClJ I 4_Uan^t_La ^yge-t^ajl 

. (jJJ-C j l^a Jib ( _ ;r 3 LJL>- Sji jUtl CjLajUU 4jIjj 
<Jl)VLsfc_a ^3 cLj-Ltill ^aJtil <J JuSlls 4_uj_liII JjjjLLt-a ^3-^ tl)' JJ-^ tilljil^ 
3Lclj-aj 4_4_a_ujJI ^jJlLI Jl^Ljlu-a J^-J 44_t£,^_Ulj c_tjj jdll ^-alj-l jj^ii. ( j-a I 

j-_a_ij_a ) S c jj-tlj jjsj . 4JI) Lc jj-_4l*i_t I L_t2_Ll^t_a JLia S JLt£. <Ljlij_Jl < tjl^_>JI 

1990. (j-uj La (j-uj ( _ ;r 3 ^Ij jlt JJS* I (jyJj-C 
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Regional Organization for the mutation of the 
Marine Environment (ROPME) 



4_uj_uj 5_iLa_>J ^j* ' " o U ^ ojl^^l Oj^SLII 

^ c^jaSLIb S-ji^-LJ! (jJaLUIj iSbj^tJ! 

. 1978 Jjjj! 23-15 {y> Sj-LkJ! 

(^-Lcj t 5_»JLa.l ...II JjLLUIj ^Uj^JI 

. ( _ ;r Lj La (j-uijo ^1 diajJI aJJb i_SJL$jj . SjjLtaJ! 

Lxj ( _ ;t 5 ; l ; J! ^jJs^J! ^jj(T) - 1 
oLaj£^>JI SjlcI i „t, S^La-iiaVI cjLj.Llo.VIj iIIlJ! 

iA n i \ i ii 4JLjj_ta_] 4_lj_i_iJ! i"iU 4^>-!jji 

.Sjj^tjJI dfLcJLi 4-^Ll11 I ilia's SuX\ cLi^sLi. 5jj i aJJ 

^^Jl ciiLUI uilll SjIjL £uaL>J! i^jLII jj^Iaj -2 

»" i iilj ijLao. jl idfLuJ! (j-u^oo ( _ ;r 3 j_uLj L$J 
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. «GjIj (-5 ic p jl^VI 4-l«_uj 3-jL«->J 

.J^sjiJI 3_LiJ J^J-Lill j^Lfljll! L$gJ tajj 4-u^jla'^l j S-uJajJI 



^IjljI *u ji ju«_i ojjSLII 3Jj.s (_ya 1979 3jLm ^^a 2 0 tx ; 1 1 <,j_4> <-m uul 

(jljjl 4jjj ^ o 3.J ijjj^a-il! SJjJ ".(j-o (J^(j-o I #jlf (jj J ir-Titl (jjjljj 
d^mij ijJa3 SJjJj i(jLiC 4-lIaL uj iOuj£LJ! SJjjj i«Ll3|jj<JI j i aJI j 

. SjLxjJ,! 4-ujjlJ! CjIjLs^M 5JjJj t4jjij» i nil 4_ujjlII 

^ Su^itjJI 3JL<_l!! 5uUjJ SLwjljaV! SuiilJJ ^LoIjlII SuLaVl *LAjJ t p» 

.1982 jjLbj^i ^ JjVl 



i - < I /i j 1 1 < 3_jj^e_jJ! 4 1 j i 1 1 2_jl n -»J 4 j ojUVI I 3_jjLjj£L<j/ j»J-2j 

:3_JLi]l cIjLusI .^"^.Vl j 
4c jjjje-aj isUcj-iJI 43j^>-ij jjjiLsJ.1 dlLcl i'-^V j j . jJI - I 

,4j 3-^UJI JajJI 
CjLoj I * U (j-a Ltj_LCj jjjL2HIIj .~.IjI U-^VU jLUac^/l JjjJI -2 
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